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On some Eungi from the West Indies. By Aititie Loeeaiit 
Smith. (Communicated by Oeoege Mueeat, jF.E.S., 
B.L.S.) 

[Bead 3rd May, 1900.] 

(Plates 1-3.) 

The Fungi named and described in the following pages were, with 
one exception, collected in Dominica by Mr. W. E. Elliott, under 
the auspices of the West India Natural History Exploration 
Committee. They are now in the Herbarium of the British 
Museum. 


GA8TEEOMTCBTES. 

Cyathtjs steiatifs, Koffm. Vegei, Grg^t. p. 33, t. 8. f. 3 
(1790). 

On decaying wood, Eoseau, Nov, 1892. No. 634. 

On decaying lime-twigs, Shawford Estate, Dec. 1892. No. 802 
and No. 1424. 

Lycopebbok bepeosxtm, JBerK 4' FecTc's Mon. Lycop. 

p. 29. 

On twigs and on the ground, path up the Morne, Aug, 1892. 
No. 454 

On decaying wood, Shawford Estate, Eoseau Yalley, Dec. 
1892. Nos. 800 & 803. 


I/IOT". JOUEH.—BOTAHT, TOL. XXXY. 
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Ltcopeebon pxetfoeme, Scliaeff, Icon. t. 189. 

On rotten wood, Prince ILupert’s, Marcli 1894. No. 914. 

L. EuniG-iNEUM, Berlc. ^ Gurt. in Journ. Linn. Soc.^^ Bot. x. 
(1869) p. 319. 

On fallen trees, Basin Hill, Aug. 1892. No. 264. 

Orowing on ground among rotten leaves, woods behind St. 
Aroment, Aug. 1892. No. 401. 

On decayed leaves, Nigre Maron, Aug. 1892. No. 315. 

HYMENOMYCETES. 

Mtcena citeinella, Bers, Ic. Bescr. t. xi. f. 3. 

Near Castle Bruce Eiver, Feb. 1896. No. 1467. 

Pleueotus semi-supinus, BerJc. ^ Broome, in Journ. Linn. 
Soc.^ Bot. xi. (1871) p. 529. 

Eiver Bonce Valley, Feb. 1896. No. 1391 and No. 1417. 

P. APPLicATUS, Batsch, Bl. Bung. p. 125. 

On fallen tree, Basin Hill, Aug. 1892. No. 279. 

P. STJBBAEBATxrs, BerJc. ^ Curt, in Journ. Linn. Soc., Bot. x. 
(1869) p. 288, no. 47. 

On decaying trees, woods behind St. Aroment, Aug. 1892. 
No. 396. 

P. Hobsoni, Berh. Outl. p. 138. 

St. Aroment, March 1896. No. 1351. 

Eiver Bouce Valley, Feb. 1896. No. 1418. 

Maeasmitjs eigidfs, Mont. Sgll Crgpt. no. 447. 

Eiver Bonce Valley, Feb. 1896. No. 1410. 

M. EOTALis, BerJc. ^ Broome, in Journ. Linn. Soc., Bot. xiv. 
(1875) p. 40. 

Head of Castle Bruce Eiver, Feb. 1896, No. 1451. 

Lentinfs Lecomtei, Fr. Epic. p. 368. 

On rotten wood, St, Aroment, Aug. 1892. Nos. 426 & 439. 

Panfs toeffosfs, Fr. Epic. p. 397. 

On fallen trees, Basin Hill, Aug. 1892. No. 272. 

P. CAmKA-RXLmwm^MontinAnn. Sci.ITat. s4r.4, vol,i.(1854) 

p. 120. 

On rotten wood, St. Aroment, Aug. 1892. No. 420. 
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Lehzites striata, Sioartz, M. Ind. Oce- p. 19. 

Prince Eupert’s, Dec. 1895. ITo. 1279. 

L. APPTAifATA, Ft. Epic. p. 401. 

St. Aroinent, Jan. 1896. ISTo. 1350. 

L. viLLOsiJS, KlotzscJi^ in LinncBa, viii. (1833) p. 479. 

Slope of Diablotin, March 1896. No. 1964, 

L. SUBCEBTINUS, JBerlc. ^ Gurt, in Journ, Linn. Soe., Lot. x. 
(1869) p. 300, no. 149. 

On trees, Grand Marigot, Aug. 1892. No. 364. 

L.o^TjymQ'm^BerlcAnEooTc.KeivJourn. Lot. viii. (1856)p. 141. 
On decaying trees, Morne Gouronne, July 1892. No. 184. 

L. EXiLis, KlotzseJi^ in Ann, ^ Mag. ISfaf. Mist. ser. 1, iii. 
(1839) p. 379. 

On tree, Grand Marigot, Aug. 1892. No. 163. 

Windward slope of Diablotin, Aug. 1896. No. 1963. 

L. REPAHDA, Fr. Epic. p. 404. 

No. 402. 

Schizophyltxjm: commtjhe, Er. Sgst. Myc. i. p. 330. 

On decaying trees, Morne Couronne, July 1892. No. 180. 

On rotten wood, Ball Estate, Nov. 1892. No. 638. 

Agaricxts (§ Psathxrella) HTAscEiN's, Er. Syst. Ifyc.i.p. 303. 
Eoseau, March 1896. No. 1862. 

PoLTPOBxrs TRiCHOiiOMA, Mont. in Ann. ScL Nat. ser. 2, viii. 
(1837) p. 365. 

On rotten wood, Basin Hill, Aug. 1892. No. 282. 

Eiver Douce Valley, Feb. 1896. No. 1412. 

P. piciPES, Er. Syst. Myc. i- p. 353. 

On fallen tree, St. Aroment, Aug. 1892. No. 450. 

P. suLPHXjREUs, Ft. Syst. Myc. i. p. 357. 

Eiver Douce Valley, Feb. 1896. No. 1423. 

Windward slope of Morne Diablotin, March 1896. Nos. 1947 
& 1952. 

P. i/ACTEUs, Fr. Syst. Myc. i. p. 359. 

On decaying tree, Morne Couronne, July 1892. No. 191. 

P. CHiois-BUS, Er. Syst. Myc. i. p. 359. 

On walls of rest-house at Eoseau Lake, Feb, 1896. No, 1501. 

B 2 
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POLTPOBHS Gnvrs, ScJiwein, in Leipzig Schr, Nat. GeselL 
(1822) p. 96. 

Morne Couliabon, Jan. 1896* No. 1570. 

P. zoNALis, JBerh, Nung, Brit, Mus,, in Ann, ^ Mag, Nat, Hist, 
X. (1842) p. 375. 

Windward slope, Diablo tin, Mareb 1896. No. 1956. 

P. oxTEENSis, Mont, in Ann. Sci, Nat. ser. 2, viii. (1837) 
p. 364. 

On decaying trees, Morne Conronne, July 1892. No. 193. 

On rotten wood, Prince EuperPs. Nos. 1270 & 1281. 

Pomes litcidus, GooJoe, in Grev. xiii. (1885) p. 118.—Polyp. 
Incidus, Fr, Fjpic. p. 442, 

Prince Eupert’s, Dec. 1895. No. 1278. 

F. Ctjetisii, Coohet I, c. —Polyp. Curtisii, Berh, in Noolc, 
Keio Journ. Bot. i. (1849) p. 101. 

Grande Soufriere Hills, Feb. 1896. No. 1526. 

F. SENBX, Coolce^ 1. G . —Polyp, senex, Nees 4' Nont, in Ann. 
Sci. Nat, ser. 2, y. (1836) p. 70. 

On fallen trees, path to Grande Soufriere, Jan. 1895. No. 795, 
Windward slope of Diablotin, MarcK 1896. No. 1959. 

On rotten wood, Prince EuperPs, Dec. 1895. No. 1288. 

F. AUSTEALis, CooJce, in Grev. xiy. (1885) p. 18.—Polyp, 
australis, Fr. MencJi. p. 108. 

Prince EnperPs, Dec. 1895. No. 1282. 

Windward slope, Diablotin, Mareb 1896. No. 1960. 

F. ATPLANATES, Cooke, 1. c.—Polyp. applanatns, Wallr. Flora 
Crypt, ii. p. 591. 

On decaying timber, Morne Couronne, July 1892. No. 183. 

F. EOMENTAEiirs, Coohe, 1. €. —Polyp, fomentarius, Fr. Sijst. 
Mye. i. p. 374. 

On fallen tree in woods between St. Aroment and Montpelier 
Dec. 1892. No. 793. 

Eoseau Yalley, Jan. 1896. No. 1346. 

F. HEMiEEUciFS, Gooice, I, c. p. 19.—Polyp, bemiieucus, Berlc. 
I* Curt, in Jotirn, Linn, Soc,, Bot. x. (1869) p. 312. 

' No 353. 
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Fomes scuTELiiA.TUS, Goohe, in Grev, siii. (1885) p. 118.— 
Polyporus scutellatiis, Schwein, in Trans. Amer. TUI. Soc. Kew 
series, iv. (1834) p. 157. 

On rotten wood, Salybia (Carib Settlement), Ang. 1892. 
JSTo. 358. 

F. coMATirs, Ooohe, 1. c. —Polyp, connatns, Fr, FJpie. p. 472. 
Prince Enpert’s, Dec. 1895. Fo. 1297. 

P. MiCEOPOEXis, Goolce, 1. c, —Polyp, microporus, Fr. &^st. Mya. 
i. p. 376. 

On decaying tree, Morne Conronne, July 1892. jS’os. 187 <fc 
190. 

On fallen wood, Basin Hill, Aug. 1892. Ho. 355. 

On fallen tree, Morne Diablotin, Oct. 1892. Ho. 625. 

St. Aroment, Jan. 1896. Ho. 1347. 

E. OBXIQUIFS, Coolce, in Grev. xiv. (1886) p. 21.—Polyp, 
obliqiius, Fr. 8yst. Myc. i. p. 378. 

On rotten wood, Eoseau, Aug. 1892. Ho. 446. Prince 
Eupert’s, Dec. 1895. Ho. 1271. 

F. BiSTRATOsus, Goolce^ 1. 0 . —Polyp, bistratosus, ^ GooJee^ 

in Journ. Linn, Soc.^ Bot. xv. p. 3S4 (1877). 

Prince Eupert’s, Dec. 1895. Ho. 1283. 

POBTSTICTUS MXJTABiLis, Oooke, 1. c, p. 78.—Polyp, mntabilis, 
Berh. ^ Ourf. in Grev. i. (1872) p. 38. 

On rotten wood. Basin Hill, Aug. 1892. Ho. 344. 

P. HEPHRiDiTjs, QooJce, 1. c?.— Polyp. nepbridius, Berh. in BLooh. 
Journ. Bot. viii. (1856) p. 195. 

On felled trees, Basin Hill, Aug. 1892. Hos. 347 k 289. 
Hegre Maron. Ho. 300. 

P. atjBo-ceetijtus, Cooke., 1. c. p. 79.—Polyp, albo-cervinus, 
Berh. in Sooh. Journ. Bot. viii. (1856) p. 234. 

On rotten wood, Basin Hill, Aug. 1892, Ho. 351. 

P. SAiTOUiHEUS, Fr. Uov. Symb. p. 75. 

On rotten wood, Prince Eupert’s, Dec. 1895. Hos. 1272 & 

1290. 

On felled trees, Salybia (Carib Settlement), Aug, 1892. 
No. 368. 

On rotten tree, Camp at Trois Pitons. Ho, 633. 
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PoLYSTiCTUS TEiCHOMALLiTS, Coohe^ in Q-rev. xiv. (1886) 

p. 81.“—Polyporus trichomallus^ JBerlc. ^ Mont, in Ann. Sci. Wat, 

ser. 8, xi. (1849) p, 238. 

On rotten wood, Prince Rupert^s, Dec. 1895. 'No. 1287. 
Mome Conliabon, Eeb. 1896. No. 1569. 

P. ciOT’ABAEiniJS, Qoo'ke,, 1. c. p. 82.—Polyp, cinnabarinus, Fr. 
Spt. Myc. i. p. 371. 

OommoiiL on trees. No. 464. 

P. TEESicoLOE, Fr. Mov. Synib. p. 86. 

On felled or decaying trees, Morne Couronne. Nos. 177 <fe 
186. 

P. EATOisriirs, Coolce, 1. c, —Polyp, pavonius, Ft. Epie. p. 477. 
On fallen trees, Basin HiU, Ang. 1892. No. 311. 

P. OBSTiKATUS, CooTce^ 1. c. —Trametes obstinatus, Oooite, in 
Grev. xii. p. 17. 

On rotten wood, Prince Rupert’s, Dec. 1895. No. 1274. 

P. HiESUTUS, Ft. Wov. Syinh. p. 86. 

On rotten wood, Sbawford Estate, Dec. 1892. No. 906. 

P. PINSITIJS, Ooohe^ L c. —Polyp, pinsitus. Ft, Epic. p. 479. 

On rotten wood, Prince Rupert’s, Dec. 1895. No. 1268. 

St. Aroment, Jan. 1896. No. 1347. 

River Douce Talley, Peb. 1896. No. 1412 a. 

P. CYCLODES, Ft. Wov. SymL p. 90. 

Prince Rupert^s, Dec. 1895. No. 1280. 

■Windward slope, Diablotin, March 1896. No. 1954. 

On rotten wood, Negre Maron, Aug. 1892. No. 339. 

P. CEOCATIJS, Ft. Wov. Symh. p. 91. 

Roseau Talley, Jan. 1896. No. 1343. 

On rotten wood, Salybia (Carib Settlement), Aug. 1892. 

P.Bpaotii, Qoohe, 1. c. p. 87.—Polyp. Braunii, Ma'bh{mFmyi 
Furop. 2005), Wint. JDie Filze, i. p. 454. 

Woods at bead of Castle Bruce River, P.eb. 1896. No. 1473. 

PoEiA MEDULLA-PAWTs, CooJce^ 1. c, p. 109.—Polyp, medulla- 
panis, Fr. Syst. Myc. i, p. 380. 

On fallen wood, Basin Hill, Aug. 1892. No. 330. 
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Eoeia tephkopoea, Goohe, in Grev, xiv. (1886) p. IIL—Polyp, 
tephropora, Mont. BylL Crypt, p. 161. 

Prince EuperPs, Dec. 1895. Nos. 1269 & 1275. 

Shawford Estate, Peb. 1896, No. 1430. 

P. NiGEE, Coohe^ 1. c. —Polyp, niger, Berh. in Soolc. Lond. 
Journ. Bot, iv. (1845) p. 304, 

On decaying wood, Basin Hill, Ang. 1892. No. 345. 

P. EUEiTiNOTA, Berlc. ^ Gurt. in Grev* xv. (1887) p. 25 (nomen 
tantum). 

Dominica. No. 346. 

late effusa, rufa, circa 1 mm, crassa; poris reguiaribus, minu- 
tissimis, circ. -J- mm. diam., altitudine variantibns. 

The efesed babit of this plant, tbe reddisb tinge, and minute 
size of the pores differentiate it entirely from P. ferruginosa. 
In tbe specimen from Dominica the pores have a brighter tinge 
of red throughout their length, but are brown at the opening. 
The type specimen, hitherto iiudescribed, is from Cuba, in the 
Kew Herbarium. 

P. SANGTJiNOLENTA, GooTce., Z. c. p. 112.—Boletus sanguinolentus, 
Alb* ^ ScJiw. Conspec* Fung, p, 257. 

On rotten wood, St. Aroment, Aug. 1892. No. 435, 

Shawford Estate, Peb. 1896. No. 1428. 

P. Eatenadai, Goohe, 1. c. p. 111.—Polyp. Eavenala?, Berh. ^ 
Broome., in Journ. Linn. Bot. xiv. (1875) p. 53. 

Head of Castle Bruce Eiver, Peb. 1896. No. 1499. 

Pavolxjs eimbeiatus, Speg. Fung. Guar. Fug. i. no. 60. 

On fallen tree, Morne Massi5re, Aug. 1892. No, 321. 

Laschia teemellosa, Ft. Summa Veg. p. 325. 

On decaying trees, Morne Couronne, July 1892. No. 185. 

1. EEZiZiEPOEMis, Berk. ^ Curt, in Froc. Amer. Acad. iv. 
(1860) p. 123. 

Morne Couliabon, March 1896. No, 1579. 

Hydntim veesicoloe, Berk. ^ Broome, in Journ. Linn. SoeJ 
Bot. xiv. (1875) p. 59. 

Growing inside rest-house at the Lake, Aug. 1892. No. 448. 

The broad leathery pileus tapers down to a stem-like base, 
which is covered with the long spines. The spores are elliptical, 
5 X 2^, and are tinged yellow. 
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Iepex sikeoshSj Fr. Flench, p. 145. 

Morne Couliabon, March 1896. No. 1571. 

I. MOLLIS, JBerh. ^ Curt, in Sooh, Kew Journ. Bot i. (1849) 
p. 236. 

Morae Coiiliahon, Marcb 1896. No. 1558. 

Ealulum stbatoslm, sp. n.; effusum, fuscum, margine 
paullo reflexiim, circa 1 mm. crassum ; tuberculis dentiformibus, 
rare papiliiforraibusjminutisjobliquis, fuscis, plerumqnein apicem 
pallidem sterilem atteauatis; thallo sectione vertieali e stratis 
cellularum parenchymaticarum et sporarum velut inclusarum 
piiiribus alternis composito ; basidiis amplis, irregularibiis, 
obtusis ; sporis ovato-oblongis, spadiceis, levibus, 10 ja x 7 /x. 
(PL 1. hgs. 1-5.) 

“ Growing in form o£ rosette ” on rotten wood, Basin Hill, 
Sept. 1892. No. 343. 

On rotten wood, St, Aroment, Sept. 1892. No. 443. 

The outward facies of this plant is that of Eadulum. The 
spores seem to have dropped off and become embedded in the 
tissue by the subsequent growth of the thallus; they lie in 
distinct layers, but they are also scattered through the tissue 
and the hymenium is thickly powdered with them. It is not 
ossible from the specimens to determine the period of growth. 

Geammothele LiKEiTA, BerJc. ^ Curt, in Journ, Linn. Boc.y 
Bot. X. (1869) p. 329. 

Prince Eupert’s, Oct, 1895. No. 1302. 

G. GEiSEA, Berh, ^ Curt, 1. c. 

Windward slope, Morne Diablotin, March 1896. No. 1955. 

Kkeifeia CAKi)iDissiMA,E^r/^:. in Grev, i. (1873) p. 147. 
Windward slope, Diablotin, March 1896. No. 1972. Also 
without locality, No-1566. 

K. SETio-EEA, Fr, Epic. p. 529. 

On decayed wood, St. Aroment, Sept, 1892. No. 466. 

Thelephoea Mueeati, Berh. ^ Curt, in Journ. Linn. Soc., 
Bot. X. (1869) p. 329. 

Prince Eupert’s, Dec. 1895. No. 1285. 

Mr. Elliott’s specimen corresponds in facies with that collected 
by C. Wright in Cuba. It is widely effused, on very rotten 
wood; spores faintly brown, globose, warted, 5-7ju in diameter. 



EUKai FBOM THE WEST IlS'DIES* 


9 


Steeettm e]dega]S"s, G. W. JB'. Mey. Ussiq^ p, 305. 

On rotting wood, Basin Hill, Aug. 1892. No. 324. Morne 
Massiere, Aug. 1892. No. 331. 

S. teesicoloe, Fr. Epic. p. 547. 

St. Aroment, Jan. 1896. No. 1853. 

S. VESPiLLOKEUM, BerJc. in Journ. Linn. Soc.., Bot. xvi. (1878) 
p. 44. 

On decaying trees, Morne Couronne, July 1892. No. 192. 

S. LOBATUM, Fr. Epic. p. 547. 

On rotten wood. Prince Rupert’s, March. 1894. No. 916. 
Morne Diablotin, Oct. 1892, No. 628, and March 1896, No. 1953. 
Hampstead Yalley, March 1894. No. 2332. 

Roseau Valley, Jan. 1896. No. 1345. 

S. ATEATUM, Ft. Epic. p. 547. 

On rotten wood, Basin Hill, Sept. 1892. No. 267. 

S. COMPLICATTFM, Fr. Fpicr, 548. 

Roseau Valley, Jan. 1896. No. 1342*. 

HxMEiTOCHiETE DAMiECOENis, Lcv. in Ami. Sci. ILat. ser. 3, v. 
(1846) p. 151. 

On tree, Negre Maron, Aug. 1892. Nos. 809 & 318. 

On roots of decayed tree, Prince Rupert’s, March 1894, 
No. 918. 

H. BAnio-EEEExroiNEA, Lev. in Ann. Sci. Wat. ser. 3, v. (1846) 
p. 152. 

Hampstead Valley, March 1896. No. 2383. 

H. SCABEISETA, CooJce^ in Grev. xi. (1883) p. 106. 

On rotten wood, Basin Hill, Aug. 8, 1892. No. 848. 

H. ASPEEA, Berh. ^ Onrt. in Journ. Linn. Soc., Bot. x. (1869) 
p. 334, 

Covering decayed trees in woods, Basin Hill camp, Aug. 1892. 
No. 259. 

CoETiciUM BETE, JPers. Disp. p. 30. 

VTindward slope of Morne Diablotin, March 1896. No, 1946 a. 
C. AtTBEEiANiTM, Mont. in Sayra, Cuba., ix. p. 372. 

Roseau Valley, Jan. 1896. No. 1836. 

Peeiophoea eosea, IKassee^ in Journ. Linn. Soe., Bot. xxv. 
(1898) p. 146. 

Roseau Valley, Jan. 22,1896. No. 1340. 
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Peniophoea papxrina, GooKce^ in Orev. viii, (1879) p. 20. 
Sliawford Estate, Eeb. 12, 1896. No. 1438. 

P. ciNEEEA, Goohe, I e. 

G-rande Soufriere Hill, Eeb. 25,1896. No. 1528. 

Hampstead Valley, March 1896. No. 2335. 

Cypheeea eeaxinicola, BerJc. ^ Broome, in Ann. ^ Mag. 
Mat* Mist. XV. (1875) p. 32. 

Eiver Douce Valley, Eeb. 1896. No. 1415. St. Aroment, 
Jan. 1896. No, 1381. The spores are brown and measure 
7x3-5/.. 

C. coNVOLUTA, GooJce, in Journ. Linn, Soc., Bot, xvii. (1880) 
p. 141. 

Windward slope, Diablotin. On bark of tree, Marcli 1896. 
No. 1978. 

C. PATENS, sp. n.; sparsa, tubseformis, dein elongata, fore ad 
basin fissa et expaiisa, margine superiore incurvata, circa 5 min. 
longa, 2 mm. lata, extus flava tomentosa; hymenio brunneo, 
lamellis paucis angustis lamelliformis instructis; spoils globosis, 
minute asperulis, 5jLt diam., hyalinis. (PL 1. figs. 6-8.) 

On bark of tree, Morne Niger Maron, Sept. 1892. No. 323. 
This species seems to form a transition between the forms 
with a rugalose hymenium suck as G, Malhrancliei, Pat., and 
genera with regular gills such as Lentinus', the incurving mai'gin 
and the shape of the immature specimens have decided the 
placing it in GyjgleUa, 

Clavabia placcida, _Fr. Byst, Mye, i. p. 471. 

On felled trees in clearing. Head of Friendship Valley, 
St. Vincent, June 1892. No. 474. 

C.LiBTicoLOBjEer.^’. ^ Curt, in Journ, Linn, Bog,, Bot, x, (1869) 
p. 838. 

On rotten wood. Basin Hill, Aug. 1892, No. 304. 

C. CEBVicoBNis, sp. n. ; lignicola, 8 cm. alta, basi simplici, 
subtereti, 2 cm. alta; ramis subdichotomis, supra dumosis, 
compressis, siccitate sulcatis; planta tota carnea, dein cinna- 
momea, velutino-pruinosa; sporis eliipticis, echinulatis, flavido- 
brunneis, 6 /z x 8 /i. 

Growing in clumps on rotten wood, Prince Eupert’s, March 
1894. No. 917. 
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Among rotten leaves, St. Aroment, Ang. 1892. iNo. 419. 

The -flattened branches and the brownish echin-alate spores 
seem to indicate Thelephora rather than Qlmaria for this species, 
but the hymenium covers the whole surface of the plant and 
necessitates the placing of it in the latter genus. 

Caloceea coEiJfEA, 3r, Byst, Myc. i. p. 486. 

On rotten wood, Prince liuperPs, Dec. 1895. Ifo. 1289. 

Hieneola eoltteicha, Mont, in Bel. Voy. Ind, Or*, Crypt. 
p. 154. 

Among rotten leaves, St. Aroment, Aug. 1892. 'No. 427. 

On decaying trees, Morne Couronne, July 1892. ISTo. 188. 
Eoseau Talley, Jan. 1896. ISTo. 1341. 

Teemella eeondosa, M\ Sysf. Myc. ii. p. 212. 

On decaying tree - stumps, Prince’s Grove, March 1894. 
No. 915. 

Guepinia spathtjlaeia, Fr. Blench, ii. p. 32. 

On felled trees, Salybia (Carib Settlement), Aug. 1892. 
No. 367. 

On road to Hampstead from Portsmouth, Nov. 1892, No. 827. 
"Windward slope, Diablotin, March 1896. No. 1971. 

HYPHOMYCBTES. 

Ehinoteichum CxJETXSir, Berk, in Q-rev. iii. (1875) p. 108. 
On bark, Shawford Estate, Peb. 1896. No. 1429. 

Ackostalagmus exjngicola, Breuss, in Linncea, xxiv. (1851) 

p. 126. 

On decaying Agaric, Morne Couliabon, March 1896. No. 1583. 

A. TETEACLADOs, sp. H.; csBSpitibus tenuibus ; ramis fertilibus 
erectis, 2-4-verticillatis 5 ramulis 25 fx longis, apice leviter 
attenuatis; capitulis sphjericis, minutis; sporis leviter curvatis, 
5“7 fxxli ft, byalinis. (PL 1 . figs. 9,10.) 

On a decaying ilgaric, Bruce Eiver, Peb. 1896. No. 1500. 

Helicomtces mieabilis, Beck, 34 Bep. State Mus. p. 46. 

On decaying tree, Basin Hill, Aug. 1892. No. 379. 

On decayed BiefenhacJiia-stem, Morne Anglais, July 1892. 
No. 452. 

On rotten wood, head of Castle Bruce Eiver, Peh. 1896. 
No. 1441. 
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CiiONOSTACHXS GrNETi, Oudem. MicTonu i. p. 10. 

On a stick, 8 t. Aroment, Jan. 1896. No. 1368. 

The spores of this specimen measure 8 - 10 x 1 - 2^5 they are 
slightly longer and more slender than those recorded for the type 
species, hut in other respects the two plants are alike. 

CcNiospoEiUM ASTEEiNUM, sp. H.; acerviilis superficialibus 
in lineas radiante circa 2 mm. longas dispositis; conidiis 
triangularibus, sublenticularibus, atro-fuscis, 5 // diam. (PL 1. 
figs. 11 , 12 .) 

On bark, Shawford, Peb. 1890- No. 1438. 

ZYaoDESMXJS TTMBEiNtrs, sp. H.; effusiis, vclutinus, 1-2 mm. 
aitus, carnens vel nmbrinus 5 hyphis snperioribus, laxe contextis, 
hyalinis, spinulis conidiophoris conspersis; septis zygodesmoideis 
raris; conidiis globoso-ovatis, levibus, 5-6 /x X 4 jw vel 5 ju x 5 /x, 
umbrinis, numerosis. (PL 2 . figs. 1-4.) 

On rotting tree, path to G-rande Sonfriere, Dec. 1892. No. 791. 

On rotting tree-stnmp, Botanic Garden, Nov. 1892. No. 794. 

Stilbijm cinnabaeinum, MonL in Sagra^ Ouba^ ix. p. 808, 
t. ll.f. 3. 

On bark of trees, windward slope, Diablotin, March 1896. 
No. 1976. 

S. Htbisci, Fat in Journ, Bot. v. (1891) p. 820. 

On bark, head of Castle Bruce Eiver, Peb. 1896. No. 1452. 

This specimen agrees with that described by M. Patouillard 
from Tonkin, in colour, size of spores, length of sporophores, 
and also in the asperulate hyphse of the stem, hut the projecting 
ends of the hypbas give the stem a papillate appearance, even 
under slight magnification. The Tonkin specimen has a smooth 
stem, hut the difference may be due to conditions of growth. 

S. ALBIPES, sp. n ,; minutum, sparsum vel csespitosum, erectuin, 
I mm. altum ; stipite albo; capitulo flavo, globoso, nitido, circa 
120 /x diam.; sporis globosis, minntis, 1-2/i diam., hyalinis. (PL 1 . 
figs. 16-18.) 

On bark or herbaceous stem, Eiver Douce Yallev, Peb. 1896, 
No. 1421. 

IsABiA CBATATA, in Sturm^ BeutscM. FI. iii. 4 , tab. 56. 

On fragments of wood and bark, Eiver Douce Valley, Peb. 1896. 
No. 1889, 
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ISABIA CITBINA, Fers. Byn. p. 689 . 

Windward slope, Diablotin, March 1896. No. 1958 a. 

Growing on Sypoosylon effumm, Nits. 

G-raphitim Besmazieeii, Baec- Syll, i. p. 254. 

On a twig, Eiver Douce Yalley, Eeh. 1896. No. 1400. 

Heydekia trichophora, sp. n.; stromatibixs verticalibus, 
sparsis vel csespitosis, atro-purpureis: stipite crasso, 2-4 mm. 
alto; capitulis globosis, f mm. diam.; stromate et stipite e 
medulla parencbymatiea densa brunnea compositis; conidio- 
phoris e disco radiantibus, circa SO p longis, pilis paraphysi- 
formibus tenuibus duplo longioribus, hyaliriis, dense interspersis; 
conidiis globosis wel subovatis, minutissimis, 1-2 y diam.,hyalmis. 
(PL 2. figs. 5-7.) 

On wood, head of Castle Bruce Eiver, Peb. 1896. Nos. 1447 
& 1457. 

Arthrobotryxjm EUSispoRriJir, sp. n.; stromatibus sparsis, 
erectis, atro-brunneis, nitidis, 7 mm. altis, apice expansulis et 
flavidis ; conidiis ex apice tantum ortis, elongato-fusiforinibus, 
supra medium leviter dilatatis, utrinque attenuatis, 130-140 y x 
8 p, 12-15-septatis, hyalinis. (PI. 1. figs. 13-15.) 

On wood, Castle Bruce Eiver, Feb. 1896. No. 1456. 

Tubercxjlaria vulgaris, Tode, Fungi Mechl. i. p. 18 . 

On wood, Eiver Douce Valley, Peb. 1896. No. 1415. 

Dekdrodochium; microsorum, Bacc. in Mich. ii. (1878) p. 298. 

On a brand), Eoseau Valley, Jan. 1896. No. 1320. 

DISCOMTCETES. 

Mithula ruea, Bace. Byll. viii. p. 38. 

Among rotten leaves, woods above St. Aroment, Sept. 1892. 
No. 405. 

Humaria BELLA, Berk. ^ Ourt. in Journ. Linn. Bog., Bot. x. 
(1869) p. 366. 

On wood, Shawford, Peb. 1896. No. 1434. 

Lachrea stictica, Bacc. Byll. viii. p. 177. 

On wood, Eiver Douce Valley, Peb. 1896. No. 1393. 

L. BARBATA, Massee, in Journ. Bot. xxx. (1892) p. 163. 

On rotting trees, Basin Hill, Sept. 1892. No. 298. The 
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spores in tHs specimen measure 20-25 ju x 10-12 but in other 
respects it agrees with Mr. Massee’s species. 

SoLEHOPEziZA GEiSEA, sp. n.; ascomatihus sessilibus, circa 
1 mm. diam., griseis, disco paullam nigrescentej extra hyphis 
subflexuosis, hyalinis, apice obtusis, circa 3 fj diam, yestitis ; 
ascis cylindraceis, curvatis, deorsum attenuatis, 120 ^ X10 /i; 
sporis oblongis, l-septatis, hyalinis, oblique monostichis, 15-17 fx 
XlO fi; paraphysibus filiformibus. (PL 2. figs. 8 & 9.) 

On the stalks and leaves of some Monocotyledon, head of 
Castle Bruce Eiver, Feb. 1896. ISTo. 1477. 

BEtOHinrnM Sgleeotii, sp. n.: ascomatihus gregariis vel 
sparsis, ochraceis; pilis ochraceis, septatis, asperulis vestitis, disco 
concavo, dein leviter convexo, ad 1 mm. diam., e sclerotic parvulo 
ortis; ascis subclavatis, 75^x7jLi; sporis fusiformibus, 20/z 
X 3 /i, 3-septatis, hyalinis; paraphysibus filiformibus, septatis. 
(Pi. 2. figs. 10-12.) 

On a decorticated branch, St. Aroment, Jan. 1896. No. 1367. 

B. HiETiPES, sp. n.; ascomatihus sparsis, stipitatis, auran- 
tiacis, disco nigrescente, cupulis circa 2 mm. latis, leviter tomen- 
tosis, subplanis ; stipite 2 mm. x i mm., dense tomentoso, basi 
dilatato ; ascis cylindraceis, 130 ju X 10/z ; sporis ohlongo-fusi- 
formihus, 3-septatis, 20-25 fx X 5 fx, hyalinis; paraphysibus fili- 
formihus, septatis. (PL 2. figs. 13-15.) 

On wood, bead of Castle Bruce Eiver, Feb. 1896. No. 1443. 

Eeihella calospoea, Pat. ^ Gaill. in Bull, Soc.Myc. iv.(1888) 

p. 101. 

On bark, Morne Couliabon, Sept. 1898. No. 1578. 

This specimen is somewhat smaller than the one described by 
Patouillard and G-aillard, and the external hairs are rough; 
the asci measure over 100 ju, and the spores are more than 
6-septate. 

Ombbophila pellttcida, sp. n.; ascomatihus gregariis, sessi- 
libus, basi mycelio radieelliformi instructis, subplanis, circa 
8 mm. latis, tenuibus, siccitate violaceis rugosis, humiditate 
albidis, margine anguste brunneo-violacea; hypotheciis e hyphis 
teneris contextis, extra cellulis elongatis brunneis compositis; 
ascis 8-sporis, cylindraceis, 55 ft X 5 ju, deorsum attenuatis; sporis 
oblique monostichis, hyalinis, 2-guttulatis, 5 ft x 2| ; paraphy¬ 
sibus tenuibus, rectis. 

On wood, Castle Bruce Eiver, Feb. 1896. No. 1466. 
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Ombrophila lidaoina, P. a, Karst, Myc, Femi. i. p. 90. 

On wood, head of Castle Bruce Eiver, Feb. 1896. ^o. 1474!. 

Oebilia lute O’rubella, P. a, Karst. Myc. Femi. i. p. 101. 

On wood, bead of Castle Bruce Eiver, Feb. 1896. No. 1498. 

Calloria citrina, sp. n.; ascomatibus breviter stipitatis vel 
sessilibus, circa 4 min. latis, variicoloribus vel citrinis vel fuscis, 
extra cellulis amplis angulatis, demum vetustate fuscescentibus 
vestitis ; ascis cylindraceis, 50 /x x 6 /x; sporis oblique monosticMs, 
ellipticis, demuiu 1-septatis, byalinis; paraphysibus filiformibus. 

On wood, bead of Castle Bruce Eiver, Feb. 1896. No. 1476. 

Morne Couliabon, March 1896. No. 1581. 

CoccoMTCES leptosporus, 8peg. Fung. Guar. i. p. 138. 

On rotten leaves, St. Aroment, Jan. 1896. No. 1383. 


PYEENOMYCETES. 

Eutypa phaselina, Sacc. 8yll. i. p. 179. 

G-rowing in regular lines on a decorticated branch, Shawford 
Estate, Feb. 1896. No. 1439. 

Eosellinia subiculata, Gacc, Syll. i. p. 255. 

On decaying wood, head of Castle Bruce Eiver, Feb. 1896. 
No. 1475. 

E. AMBLiSTOMA, Berl. ^ F. Bacc. in Bev. Mycol. p. 118 (1889). 
On rotten wood, some kind of cane, head of Castle Bruce 
River, Feb. 1896. No. 1442. 

Xtlaria poltmorpha, Grev. FI. Fdin. p. 35. 

On rotten trees, St. Aroment, Aug. 1892. No. 442. 

X. CUBENSIS, Mont. Syll. Crypt, no. 782. 

On fallen trees, Morne Mahant, Aug. 1892. No. 302. 

X. ANisoPLEURA, Mont. Syll. Crypt, no. 688. 

On rotten trees, Morne Maliant, Aug. 1892. No. 270. 

Head of Castle Bruce Eiver, Feb. 1896. No. 1468. 

X. rhopaloides, Mont, in Ann. Bei. Nat. ser. 4, iii. (1855) p. 99. 
On rotten wood, windward slope, Diablotin, March 1896. 
No. 1961. 

X. HTPOXYLON, Greo. FI. Fdin. p. 355. 

Eoseau Valley, Jan. 1896. No. 1345. 
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UsTiTLiHA TULGABis, Tuh Seh Fwng, Carp. ii. p. 23. 

On decaying wood, Prince Eupert*s, Dec. 1895. No. 1276. 

Htpostiok pebeobatitm, Ft. Teg. Beand. p. BB4. 

On rotten wood, Sliawford Estate, Eeb. 1896. No. 1432. 

Windward slope, Eiablotin, March 1896. No. 1970. 

H. BUBIGIHOSUM, Fr, I, e. p. 384. 

On wood, Shawford, Eeb. 1896. No. 1429 b. 

H. EBEUSUM, Wits. Pgr. Germ. p. 48. 

On branches <fec,, Laudat, Eeb. 1896. No. 1502. 

Windward slope, Diablotin, Eeb. 1896. No. 1502. 

H. COlIilCULOStTM, Wits. 1 . c. p. 44. 

Head of Castle Eruce Eiver, Eeb. 1896. No. 1478. 

Kbet 25 SChmabia ccekopus, Sacc. Sgll. ix. p. 565. 

On bark, Prince Eapert’s, Dec. 1895. No. 1298. 

Daldihia concehtbica, Ces* ^ deNot. Schema Sf. If.in Comm, 
Grit. i. p. 198. 

On rotten wood, Prince’s Grove, March 1894. No. 919. 

St. Aroment, Jan. 1896. No. 1348. 

Ehxhchostoma ptbieoeme, sp. n.; peritheciis csespitosis, basi 
conflnentibns, omnino snperficialibus, atris, globoso'-pyriform- 
ibus, rostro leniter cnrvnlo, noduloso instructis, basi circa Imm. 
latis, fere 2 min. longis; aseis cylindraceis, breviter stipitatis, 
85 p longis; sporis oblique et irregulariter monostichis, oblongo- 
ovatis, 1-septatis, brunneis, 10 /x x 4 /i. (PL 2. figs. 16-18.) 

On rotten wood, head of Castle Bruce Eiver, Eeb. 1896. 
No. 1449. 

XxLOBOTBXUM AHHIHUM, Pat. in Bull. Herb. Boiss. iii. (1895) 
p. 69. 

On wood, head of Castle Bruce Eiver, Eeb. 1896. No. 1481. 

XXLOCEEAS, g. n. 

Stroma ©rectum, atrum, intus ex hyphis laxis compositnm, 
cell oils corticis et peritheciis parvulus confertis; peritheciis 
ostiolatis, snperficialibus, confertis; ascis 8-sporis, stipitatis; 
sporis irregulariter bi-seriatis, 1-septatis, brunneis. 

XxEOCEEAS Eeliotti, sp. n.; stromatibus caespitosis, apice 
attenuatis, 1 cm. altis, 1-2 mm. latis, basi et apice sterilihus; 
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hypbis internis circa 10 fi latis, brunneis ; peritheciis snbglobosis, 
circa 280 p. latis; ascis cylindraceo-clavatis, stipite 45 p longo, 
basi leviter dilatata, parte sporifera 85 p longa; sporis ovatis, 
10 pX4i p; parapliysibus filiformibus. (PL 3. figs. 1-5.) 

On wood, head of Castle Bruce Eiver, Feb. 1896. No. 1464. 

Ceriospoea acuta, sp. n.; peritheciis carbonaceis, atris, spar- 
sis yel confertis et fere confiuentibns, superficialibus, exiguis, 
inferne circa | mm. latis, apiee lineis brunneis longitndinaliter 
ornato attenuatis, 200 p longis; sporis primum cylindraceis, 
utrinqne appendiculatis dein demum dilatatis, grosse guttulatis, 
2-pluri-septatis, circa 4*5 px8p, hyalinis. (PL 2. figs. 19-21.)! 

On wood, Castle Bruce Eiver, Feb. 1896. No. 1470. 

Acakthostiq-ma scleracajStthum, Sacc. Syll. ii. p. 209. 

On rotten wood, Castle Bruce Eiver, Feb. 1896. No. 1459. 

Htpomyces arenaceus, sp. u.; peritheciis sparsis vel con¬ 
fertis, velut si arense micse sint, f ulvis, exiguis, circa 150 p x 250 p ; 
ascis cylindraceis, angustis, 100p longis; sporis monostichis, 
ovato-oblongis, circa 10 px 4-5 p, 1-septatis, hyalinis; para- 
physibus filiformibus. (PL 3. figs. 6-8.) 

On the hymenial surface of a decaying Btereum^ Roseau 
Valley, Jan. 1896. No. 1345. 

Nectria Eussellii, Berk. 4' Curt, in Grev. iv. (1875) p. 45. 

On rotting trees, Basin Hill, Aug. 1892. No. 299. 

N. iiJETicoLOR, Berk, 4' GuH. in Journ^ Linn, Soc., Bot. x. 
(1869) p. 377. 

On wood, Eiver Douce Valley, Feb. 1896. No. 1419. 

N. SAiTGUiMA, Fr, Summ* Teg, Scand, p. 388. 

On bark of tree, windward slope, Diablotin, March 1896. 
No. 1977. 

N. cHRisocoMA, Berl. # Vogl. Sacc. Byll. Add. ad vols. i.-iv. 
p. 204. 

On bark, Antigua. Collected by Mr. W. Cran, April 1897. 

Sph^rostilbe ciis'isrABARINA, Tul, Carp, iii. p. 103. 

On rotten wood, Montpelier, Dec. 1892. No. 788. 

Hypocrea bufa, Fr, Bwnm, Veg. Scand. p. 383- 

On decaying wood, Shawford, Feb. 1896. No, 1859. 

TricJboderma viride, Pers., the conidial form, is growing with 
the JEypocrea, 

liINN. JOURN.—BOTANY, VOL. XXXT. 
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Htpoceea delioatola, Tuh Carp, iii. p. 83. 

On "bark, Morne Couliabon, March 1896. No. 1573. 

Calonecteia ornata, sp. n.; peritheciis minutis, sparsis, circa 
r| mm. latis, aurantiacis, superficialiter cellulis prominentibus 
vestitis; ascis cyliiidraceo-fusiformibus, apice angustioribus, 
deorsnm attenuatis, breviter pedicellatis, 180-200 p x 20-80/i; 
spoils elongatis, aseis fere sequilongis, 10-pluri-septatis, viridi- 
hyaiinis. (PI. 3. figs. 9 & 10.) 

On twigs, Elver Douce Valley, Feb. 1896. No. 1416. 

Htpocrella bubioinosa, sp. n,; stroma pulvinatiim, rubD 
ginosnm, circa 5 mm. latum, basl late afBxum, riigosum, peri¬ 
theciis prominulis, piinetatnm ; peritheciis elongatis, angustatis, 
circa 1 inm. longis, ^ mm, latis, has! rotuadatis, deorsnm at- 
teunatis, ostiolnm versus attenuatis; ascis 8-sporis, apice rotuii- 
datis, deorsnm attenuatis, 500 ju x 8 p; sporis filiformibus, leviter 
curvulis, vel rectis fere ascis sequilongis, pluri-septatis, hyalinis. 
(PL 3. figs. 11-14.) 

Parasitic on an old specimen of Kypoxylon^ Castle Bruce 
Eiver, Feb. 1896. No. 1497. 

SPHJEEOPSIBEiE. 

Dothioeella auAEANiTiCA, 'Bung. Guar, ii. no. 162. 

On bark, Shawford, Feb. 1896. No. 1558. 

Eoseau Valley, March 1890. No. 1862 h. 


EXPLANATION OF THE PLATES. 

Plate 1. 

Fig. 1. Sadtdum stra-tosmnj X 3. 

2. „ „ Sterile tip of tooth, x 70. 

8. „ ,, Vertical section with spore-layers, X 25. 

4. „ „ Part of section with spores embedded, x 300. 

5. „ 5 , Basidia and spores, X 300, 

6. Oyphella pate^is^ natural size. 

7. „ „ Sectioa of plant, x 25. 

8. ,, „ Spores, X 500. 

9. AcrostalagmiiB tetracladoB. Fertile branch, x 500. 

10. „ „ Spores, X 500. 

11. ConioBpmurn asterinum. Plant, slightly enlarged. 

12. „ „ Spores, X 500. 
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Mg. K?. AHhrohofri/umfiisi^pom^^ Plants, natural size. 
14. „ „ Hoad of plant, X 100. 

Ifi. ,, „ Spore, X 500. 

,10. (dhip'^i. Plants, 8lightl;y enlarged. 

17. „ „ Plant, X 100. 

18. „ „ Spores, x 500. 


Pig. 1. Z^godesmtis wuhrmus. 

2. 

3. 

4 

J) >5 

5. Ileydenia irlchophora. 

0. 5, » 

7* )j ,j 

8 . Solenope::iza ynsea. 

9 

<■'* ji >) 

10. Bdmidkm BcUrolii. 

10 Cl. „ „ 

11 - 

12 . 

13. P. hirtipes. 

14. „ 


Platb 2. 

Section of plant, X 30. 
Zygodesmoid byph®, x 500. 
Sporiferons byphse, X 500. 
Spores, X 500. 

Plants, natural size. 

Section of head, X 30. 
Spores, X 500. 

Section of plant, X 30. 

Ascus, X 500. 

Plants, natural size. 

„ Section of plant, X 30. 

,, Ascus, X 500. 

„ Spores, X 500. 

Section of plant, slightly enlarged. 
Ascus, X 500. 


15. „ „ Spores, X 500. 

U). Hhynchostoma pyrifomie. Plants, slightly enlarged. 


17. 

18. „ „ 

19. Cerio^pora ambta. 
19„ 

20 . 

21 . 


„ Ascus, X 430. 

„ Spores, X 500. 

Plants, natural size. 
Plant, X 30. 

Ascus, X 200. 

Spores, X 500. 


Platb 3. 

Fig. 1. Xyloceras ElliofM, Plant, natural size. 

2. „ „ Plant, slightly enlarged. 

3. „ „ Section of plant, x 30. 

4. „ „ Ascus, X 500. 

5. „ „ Spores, X 500. 

6. Mypomyces aremcem* Plants, enlarged. 

7. „ „ Section of plant, x 100. 

8. „ „ Ascus, X 500. 

9. Calonectria ormkt. Plant, x 100. 

10. j, „ Ascus, X 430. 

11. Hypoenlla Tuhigimsa. Plant on host, natural size. 
Sections, natural size. 

Section of plant and host, enlarged. 
Section of perithecia, X 30. 

Ascus with spores escaping, X 5(0. 

^ (?2 


12 . 
12 Cl. 

13. 

14. 
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The Floea of Vatah, oue of the Tonga Islands. By I. H. 
BtrEKiLt, M.A., F.L.S.; with a short Account of its 
Yegetation by Chaeees Steele Ceosby, M.A. 

[Bead 20th December, 1900.] 

The Tonga or Friendly Islands are composed of tliree groups: 
to the south is Tongatabu, a low coral island, with Eua near 
it 5 in the centre lie the Habai Islands, small and numerous ; and 
to the north is Vavau, with its attendant islets. 

They are the summits which rise from an extensive submerged 
plateau—the higher ones a line of volcanoes. Eua attains to 
more than 1000 ft.; Vavau has two hills rising to 600 ft., and 
some of the volcanoes exceed Eua in height. 

‘‘ Generally,” says Lister *, “ all the high ground of the group 
is either the summits of volcanoes, active or extinct, or com¬ 
posed of reef-limestones,” and “while the contour of the sea- 
bottom, with the great southerly extension of the Tonga plateau, 
suggests that a closer connection may at one time have existed 
between New Zealand and land to the northward, the geological 
structure of the present Tonga Islands would not lead us to 
expect that an ancient fauna and flora survives on them; for ail 
the high ground of the group either consists of the outpourings of 
volcanoes or has been submerged within the period during which 
the existing reef-limestones have been formed.” 

Tongatabu has been visited by more collectors of plants than 
ail the other islands. Cook touched at it in each of his three 
voyages, and the specimens then obtained are in the Natural 
History Museum, S. Kensington. It was visited by the United 
States exploring expedition under Captain "Wilkes, by the 
‘ Challenger,’ and by the German ' Gazelle ’ expedition. Graeffe 
collected all bis Tonga plants in it, and J. J. Lister and Sir 
Everard Home many of theirs. 

Vavau was visited by the ‘Gazelle’ expedition; but I only 
know of the collection there by the officers of this vessel of three 
marine plants. Barclay, Harvey, and Sir E. Home also collected 
in it. 

Of other islands in the group, Eua was explored by J, J. Lister, 
Lifuka by Harvey, and Nomuka by Forster. The last two are 
among the Habai Islands. 

Ail the collections of the travellers named were made use of by 
Mr. W. B. Hemsley when he published through this Journal 

^ J. J. Lister in Journ. Linn. Soc., Bot. xxx. (1894) pp, 160, 102. 
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(Botany, vol. xxs. 1894, pp. 158-217) his paper entitled “ The Mora 
of the Tonga or Friendly Islands.’’ By the nature of the available 
material it is in chief part the flora of the southern islands— 
Tongatabu and Eua. 

Mr. Crosby’s collection from Vavau—the foundation of the 
present paper—was not received at Kew until half a year after 
Hemsley’s “ Flor^ of the Tonga Islands ” had been published. 

Hemsley had enumerated for the whole group 303 phanerogams 
and 33 vascular cryptogams; Crosby collected, in Yavau, 262 
phanerogams and 27 vascular cryptogams ; and out of his total, 
83 are species additional to Hemsley’s list. 

Many of Crosby’s plants were received with correct names 
which he had given to them on the spot; the vascular cryptogams 
and orchids were subsequently examined by Mr. J. Gr- Baker 
and Mr. E. A. Eolfe; to these, and to Messrs. W. B. Hemsley, 
C. B. Clarke, and C. H. Wright, I offer thanks for their kind 
assistance, and, further, to Mr, Crosby for the account of the 
vegetation of Yavau which follows. 


Vegetation of Vavau^ hy C. S. Ceosby. 

Yavau is twelve miles long and has a maximum breadth of six 
miles. The two hills, Mo’ugalafa and Talau, which rise towards 
the rock-bound northern coast (the Liku), reach an elevation of 
600 ft. above sea-level. The southern coast is much indented, 
and possesses the lovely harbour of Yavau, where, to one sailing 
perhaps not a stone’s throw from the beach, nothing hut the 
green of the trees and their interlacing creepers can be seen, so 
well is the face of the land buried from sight by the canopy which 
the giant climbers weave with the tree-tops. 

The grassy uplands towards the Liku contrast with this dense 
forest. They are marked by the weird Casuarinas and zigzag- 
branching 'Fandanm^ and, of smaller plants, by Waltheria mneri^ 
mna^ JEuyliorhia Chamissonis, Wihstroemia rotundifoUa, and 
Bianella ensifolia. In the forest-land we have (i) the sea-shore 
vegetation, (ii) the bush, and (iii) the land now or formerly in 
cultivation. On the shore we flind Baritium tiliacewn, Thespesia 
populnea^ Vitew trifolia^ Mcesa nemoralis^ Gordia suhcordata^ 
Calophyllum InopTiyllum, Memphis acidula^ Gymnosporia vitiemis^ 
species of 'Eugenia^ the mangroves, &c. Suriana maritima does 
not occur in Yavau itself. I found it just above a sandy beach 
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in one of tlie small low attendant islands wMeli lies to tlie st>utii“ 
east. In tlie bush, are to be found the majority of tlie climbing' 
plants, chief among them being Mticima gigantea and Mdada 
seande 7 is with its huge hanging pods. In or near cultivah'd 
ground, besides the plants actually in cultivation, such as banana., 
yam, sweet potato, paper-mulbci‘ry (which furnishes the native 
cloth, tapa), sugar-cane, maize, &c,, we meet bread-fruit, custard- 
apple, papaw, pine-apple, Gossypium h^asillense, MmiiJiot utilu" 
skna^ Gureuma lo7%ga^ Zmgihe^' Zemmhet^ Ganna indica^ and 
Oordyline te7-'mmaUs. In the towns wo come upon orange-trees, 
Kava (Piper nietliysticimi)^ tobacco, <fec. A town is inerdy a 
collection of huts dotted about a grassy space in the midst of 
cocoanut- and orange-trees, and generally surrounded by a fence. 
The orange—‘‘ Moli-papalagi,” or white man’s orange (papalagi 
= a white man)—was introduced early in the nineteenth century. 
The Moli Toga/’ or Tongau orange, is a shaddock. The lime is 
also common, and huge fruits of a citron are sometimes to be seen. 

One small part of Yavau has a flora all its own. Bordering a 
lake near the town of Tuanuku is a small fen, the entrance to 
which is very difScuit to find. This is the home of Qleic.henia 
dicTiotoma^ Davallia solida, Lindsay a e^isifolia, Lycopodium 
cernnum^ Psilottm complanatu^n^ Ophioglossum pendulum^ 
ronia mucronata, BpatliogloUis pacifica, and Phaius grand ifolius. 

I met with Schizea digitata only in Lotuma, a little island in 
Vavau harbour. 

The sensitive plant is the prevailing weed of the islands, and 
it quickly and painfully reveals imperfections in the solos of 
one’s shoes, though a native walks over it unconcernedly. The 
sensitive plant, however, may be avoided; not so Ghrysopogon 
aeiculatus, the awns of w'hich cleave to one’s socks, and are apt^ 
to produce iiritating sores which may coxxfine the sufferer to Ms 
couch for months. 

Of useful plants which are grown, Po^netia phmata (Tava)^ 
Ano7ia squamosa, ^pondias dulcis (Vi), and Garica papaya (OlijI) 
may he mentioned for their pleasant fruits. Pugenia malm- 
censis (Bekika) has fruits resembling an apple in flavour but 
less coarse. Artocarpus iniegrifolia^ the bread-fruit, from the 
domestic point of view, is a vegetable and net a fruit; like the 
yam, sweet potato, and Talo {^Colocasia antiquoQ'um —Taro in other 
parts of the Pacific) it must be cooked. The small beans of 
JDoUclios Lallah make an excellent vegetable, though they are 
only used by white people. The natives grow sugar-cane for 
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mastication only. Tobacco is smoked in the form o£ a snluka ” 
—a kind of cigarette in which the dried banana-leaf replaces the 
cigarette-paper. The oil of the Dilo-nut, or Feta’u as the Tongans 
call it {Qalo^liyllum Inophyllum), is well known as a remedy for 
rheumatism. The leaves of the Toi (^Alphitonia excels a) an 
excellent substitute for soap, more effective than those of Fihoa 
{Goluhrina asiatica). The fan-shaped leaves of the Biu(PnYcA- 
arcUa), when dried, are used by the native preachers as wraps 
for their black suits when they go from home to conduct services^ 

There are some fine specimens of the “ Ovava-tahi ” (Mcus 
prolixa) in the islands, notably one on Bagaimotii (Vavau group), 
the trunk of which forms an arch through which a coach could 
easily be driven. 

The pigs, wliich are common in the island, find a favourite food 
ill the tubers of Gyperus fotundus. One frequently comes across 
great patches of turned-up earth, showing where they have 
grubbed out these tubers. They clean out oranges in very neat 
style. The horses first taught me to distinguish Gordyline termi- 
nalis from Ganna indica by the leaves (the flowers and fruits of 
course are very different). The way they nose out the former, 
though hidden among a mass of Ganna indica^ is surprising. But 
bread-fruit leaves are their chief delight, and a horse can be 
coaxed from a bread-fruit tree only by the use of the whip. 

The young leaves of several trees have a pink or red colour. 
The young shoots of Tatau-amanu {Gynometra)^ when freed from 
the enveloping bud-scales, resemble a pendulous chain of red 
flowers. For a perfect blaze of colour, nothing exceeds the 
Fekika in flower {Eugenia onalaecensis). The flowers of the 
Ipomoeas are showy, but with the exception of the bine i. conyesta 
they do not form compact masses. They have a way of peering 
out ill solitary splendour from dark depths of foliage not their 
own. The orange-tree in flower is a beautiful, as well as fragrant, 
object ; and it is difficult to say whether an orange-grove in 
flower or in fruit is the more pleasing sight. In the absence of 
flowers and fruit the tree is a shabby object. 

When the more striking wonders of tropical scenery—the 
bright hues and fragrant odours of flowers, and the ceaseless 
weaving of the palm-leaves—have lost their novelty, the quiet 
beauty of the Tavahi (Ehus taitmsis) may perhaps arrest attention. 
To my mind the Tavahi, with its pinnate leaves and panicles of 
white flowers, is the most beautiful tree in these islands. 

Lastly, a few words on climate. There is little to remind one 
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of cbange of seasons, except perhaps a touch of prickly heat in 
December. The temperature is very even, ranging practically 
from 70° D. to 90° F. One bitterly cold night we found the 
thermometer had gone down to 63° F. From January to March 
may be considered the rainy season, during which time also the 
advent of hurricanes is dreaded. The annual rainfall is about 150 
inches. My notes contain such entries as the following:—16 in. 
in three days (9| in. on one of the days) ; 4 in. in a night, 
followed by 6 in. in a day; 4 in. in two hours, &c. The rain is 
by no means confined to this season. I find an entry for July of 
7 in. in two days. A different kind of entry (also for July) 
reads no rain for three months.” In such circumstances every 
drop of water becomes precious, for the island furnishes no fresh- 
w-ater. The natives acquire freshwater by collecting rain in 
holes in the ground, and when their store fails, as it usually does, 
they sponge on the “ Papalagi.” I had a 500-gallon tank. The 
first night’s rain filled it to overflowing, and it laever became dry, 
notwithstanding continual visits of Tongau neighbours with 
buckets. 

The dampness and warmth of the atmosphere produce certain 
inconveniences. A pair of boots leffc undisturbed soon becomes 
covered with mould; salt is always wet, and butter is a liquid, 

__ 0. S. Cbosbt. 

To the enumeration of the Phanerogams and Yascula 
Cryptogams of Vavau I have added the dispersal of each of the 
species, naming first any of the Tonga Islands wdience the plant 
is known, then Fiji and Samoa, if it is found in them, and after 
that the wider distribution. The islands of Futuna and TJea, 
between Fiji and Samoa, are reckoned to Fiji; Easter Island is 
considered as belonging to the Low Archipelago, and the Isle of 
Pines as belonging to Kew Caledonia. 

The endemic flora of the Pacific is centred in three (or perhaps 
four) nuclei. These are New Caledonia, the Fijian Archipelago, 
the Sandwich Islands, and the fourth, if recognized, Tahiti. The 
influence of the Fijian nucleus extends to Samoa and the Tonga 
Islands, and the area comprising these is here called the Fiji- 
Samoan area. Savage Island also belongs to it. 

Of the flora of Yavau: 

BB phanerogams (11*8 %) are confined to the Fiji-Samoan area, 
f 2 55 ( 4*3 7o) occur in it, and only to the east of it. 

55 (I^*fl 7o) 55 55 west „ 

55 (23*9 7o) are restricted to the Pacific. 
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The phanerogams confined to the Piji-Samoan area are thus 
distrihuted: 

12 phanerogams are confined to the Tonga group. 

9 „ „ Tonga and Piji. 

fi }j 5 , „ Samoa. 

5 7 ? 5 , Fiji and Samoa. 

1 u 71 „ Savage Island. 

One hundred and eighty-seven phanerogams of Yavan are not 
world-wide in the tropics, and they are distributed as follows 


East and West extension of the Phanerogams of Yavau, which 
are not wmrld-wide. 


Westward Extension. 

1 

Fiji-Samoan area. 

Eas 

OQ 

<73 

1 

-g 

O 

O 

Societj" Islands J 

and Tahiti. g 

Extens 

cn 

ns 

as 

CO 

C3 

i 

1 

ION. 

6 

CD 

.2^ 

3 

Tropical America. 

Totals. 

Eiji-Samoan area . 

33 

1 

5 

3 

3 


45 

New Hebrides . 

1 



1 

1 


3 

New Caledonia . 

5 


6 

1 

3 

i 

16 

Solomon Islands . 

2 


1 

1 



4 

Australia-Malaya. 

16 


7 

3 

2 

i 

29 

Tropical Asia . 

13 

2 

5 

6 

3 

1 

30 

Mascarene Islands . 

S 


7 

2 

6 

... 

18 

East Africa . 

9 


1 

5 

3 

3 

21 

West Africa ... 

6 

2 

3 

7 

3 


21 

Totals . 

88 

5 

35 

29 

24 

6 

187 


Hinety-two species, besides several plants universally cultivated 
in the Pacific, are common to Yavau and the Sandwich Islands. 

Yavan possesses none of the Cyrtandrese which are cha¬ 
racteristic of the mountains of Fiji; no Melastomacese except 
Memecylon Sarveyi, no Saxifragacese, no Yaeciniacese, and the 
orders Buhiacese and Orchidacese are poorly represented. Herein 
its fiora differs strikingly from that of Fiji, where the greater 
elevation, greater age (greater permanence), and wider range of 
soil and climate favour a richer flora. 
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Ekumeba-tiok oe Phakeeogjvms ako VASCiriiAB Cryptogams of 

VaTAKjKOT IKGLIJPIKa OEBTATK SPECIES OK.LY TK GXJLTIVATION. 

An asterisk is prefixed to the names of plants not ropresontecl. 
in Mr. Crosby’s collection. 


Akokace^e. 

Cakakoa odoeata, Hook. f. Thoms .; Ilemsl. in Jottnn* 
Linn. 8og., Bot. xxx. (1894) p. 168 j Eemecke, in Bngl. Jahrh. 
XXV. (1898) p. 631. 

Tongatabii; Fiji and Samoa ; westward in the Solomon Islands ? 
and to Tropical Asia. Extended from Tropical Asia by cultiva¬ 
tion. 

^Akoka squamosa, Linn, j Ilemsl. in Journ. Linn, Soc., Bot. 

xxx. (1894) p. 168. 

Introduced from America into all parts of the Tropics. 

MKKISPEBMACBiE. 

Stephakia HEEKAKDiiBFOLTA, Walp.; Hemsl. in Jottrn. Linn. 
Soc., Bot. xxx, (1894) p. 168. 

Tongatabu ; Samoa j eastward to the Marquesas Islands; 
westward to Africa. 

Bixaceje. 

Bixa Oeellaka, Linn. Sp. PI. p. 512. 

A native of Tropical America now widely cultivated. 

Xylosma obbicuuatum, Borst.; Iletnsl. in JouTfi, Linn. 8oc., 
Bot. xxx. (1894) p. 169; Dr alee del Oastillo^ PI. Polpn. Braw^. p. 7. 

Fiji and Samoa; eastward to the Marquesas Islands, in insular 
forms of perhaps siibspecifie rank. 

PlTTOSPOEACE^. 

PiTTOSPOEUM aebobescens, Eich. ; Hemsl. in Journ. Linn. 
Soo.y Bot. xxx. (1894) p, 169. 

Tongatabu, Eua; Fiji. 

PiTTOSPOEUM SPATHACEUM, ButMU, in RooJc. Ic. Blmt. 
t. 2561. 

Endemic. 
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POBTULACACE.5|3. 

PobtijijACA QUA'OBiFiDA, Linhi, f JECemsL in JouTn. Linn* Soc., 
JJoi. XXX. (1B910 P* 

P'iji luid Samoa; westward in New Caledonia and to Africa. 

^'PobtijIjAOa ojvekacea, Linn.; Hemsl. in tLourn. Linn. Soe.j 
Bof, XXX. (1894) p. 169. 

Samoa; eastward to Tahiti; Sandwich Islands; westwwd iu 
the Marshall Islands. Tropics generally. 

GrXJTXIFEBJ']. 

^Oabcikia sp. Noted by Mr. Crosby, but not collected. 

CAnoPHYLnxrM; feorHYLLtiM, Linn. Sp. PI. p. 518 ; Beineche, in 
Engl. Jahrh. xxv. (1898) p. 656. 

Piji and Samoa; eastward to the Marquesas Islands; Sand¬ 
wich Islands; westward in the Solomon Ivslauds ; and to East 
Afri(*a. 

CALOiniYLnuM sp. 

There exists also in Eua and Vavan and in some of the not 
remote islands a second species of CalopJigllum., for the full 
identification of which we hope, by the kindness of Mr. Crosby, 
to receive further material. 

Maltaceje. 

SiOA MiOBOJPHYnLA, Ouv.; Hemsl. in Journ, Linn. Soc., Bat. 
XXX. (1894) p. 169. 

Tongatahu; Eiji and Samoa; westward in the New Hebrides, 
New Caledonia, and Solomon Islands; and to the Mascarene 
Islands. 

SiDA BHOMBiFOLiA, Linn .; JSemsl. in Journ. Linn. Soc., Bot. 
XXX. (1894) p. 169. 

Eiji and Samoa ; eastward to the Marquesas Islands; Sandwich 
Islands; westward in New Caledonia and the Solomon Islands. 
Tropics generally. 

SiDA CABBiiviFonTA, Linn.f. Suppl. p. 807. 

Sandwich Islands; westward in New Caledonia. Tropics 
generally. 
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Urena lobata, Linn ,; Semsl, in Journ, Linn» Soc., 'Mot, xxx. 
(1894) p. 169. 

Fiji and Samoa ; eastward to the Marquesas Islands; Sandwich 
Islands; westward in the Hew Hebrides and Hew Caledonia. 
Tropics generally. 

Hibiscus Abelmoschus, Linn,; JSemsl, in Journ. Linn, Soe., 
Lot. XXX, (1894) p. 170. 

Fiji and Samoa; eastward to Tahiti; westward in the Hew 
Hebrides. Tropics generally. 

'^Hibiscus tiliaceus, Liiin,; IlemsL in Journ, Linn. /She., Bot. 
XXX. (1894) p. 170 ; Beineclce,^ in JEngl. Jalirh. xxv. (1898) p. 654. 

Tongatab.il; Fiji and Samoa; eastward to the Low Archipelago ; 
Sandwich Islands ; westward in Hew Caledonia, Solomon Islands. 
Tropics generally. 

G-osstpium brasiliense, Maef. M. Jamaie. i. p. 72. 
Introduced; widely cultivated. 

Thespesia populkea, Corr .; Hemsl. in Journ. Linn, ^oo., Bot. 
XXX. (1894) p. 170 ; Beinecke, inJSngl. Jahrh. xxv. (1898) p. 653. 

Fiji and Samoa; eastward to the Low Archipelago ; Sandwich 
Islands; westward in Hew Caledonia and the Solomon Islands ; 
and to Africa. 


Steeculiacejs. 

Heeitieea littoealis, DG. ; Memsl. in Joicrn. Linn. /8oc., 
Bot. XXX. (1894) p. 170. 

Tongatabu; Fiji; westward in Hew Caledonia; and to East 
Africa. 

Kleikhotea Hospita, Linn. Sj>. FI. (ed. 2) p. 1365 ; Meinecke^ 
in Mngl. Jalirl. xxv. (1898) p. 655. 

Fiji and Samoa; eastward in the Society Islands ; westward in 
Hew Caledonia and the Solomon Islands; and to the Masearene 
Islands. 

Meloghia odoeata, Forst. ; JSemsl. in Journ. Linn. /Soc., Bot. 
XXX. (1894) p. 170. 

Tongatahn; Fiji and Samoa; westward in the Hew Hebrides^ 
Hew Caledonia, and Solomon Islands; and into Malaya. 
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WaLTHEBIA AM.EETCA3S-A, TAnn. jpl. p. 673. 

Fiji and Samoa; eastward to Tahiti; Sandwich Islands; 
westward in the New Hebrides and New Caledonia. Tropics 
generally. 

Ttltacejs. 

Grewia MAiiOCOCOA, Linn.f,; HemsL in Journ, Linn, Soc,^ £ot, 
XXX, (1894) p. 170 ; Beinecke, in JLngl. Jahrh, xxv. (1898) p. 652* 

Tongatabu; Fiji and Samoa; eastward to Tahiti; westward 
in New Caledonia. 

Tbiijmeetta PBOCiTMBEifs, Forst,; Heiyisl, in Journ, Linn. 
Soc,, Bot, XXX. (1894) p. 170. 

Tongatabu, Eua; Fiji and Samoa; eastward to the Low Archi¬ 
pelago ; Sandwich Islands; westward in the New Hebrides, New 
Caledonia, and the Solomon Islands; and to the Mascarene 
Islands. 

Trittmeetta ehomboidea, Jacq^. Bmm, BL Oarih, p. 22. 

Samoa; eastward to Tahiti; Sandwich Islands; westward in 
the New Hebrides and New Caledonia; and to Africa. 

Ei/iEOCAEPiJS T 03 sroAi?XJS, BurJcUl ; species ex affinitate E, flori- 
dan% HemsL, et JEJ. glandulifer^ M. T. Mast., differ! prsecipne 
petalis ; etiamque ab E, Grceffei^ Seem., foliis distinguitur. 

Bmii glabri, foliorum cicatricibus inconspicue notati, crassi- 
usculi. Folia glabra, dense ad apices ramorum conferta; lamina 
ovata Tel elliptica, breviter acuminata, basi obtusissima, 3-4 
poll, longa, l|-2 poll, lata, margine Integra vel dentibus per- 
paucis et parvis instructa, nervis lateralibus utrinque 6-7 ad 
costam infra foveola singula iis F, glanduliferi minora formant- 
ibus; petiolus |-1 poll, longus, ad laminam pulvinatus. Bacemm 
simplex, foliis sequilongus, fiores ad 25 gerens ; bractese deciduse. 
Flores in alabastris ovatis in anthesi 1| lin. diametro. Bepala 
dorso pilis argenteis minutis pubescentia, supra carinata, lanceo- 
lata, 3 lin. longa. Betala intra et extra fulvo-pubeseentia, intra 
carinata, carina pilis redexis densissime vestita, apice leviter 
7-9-fida, basi 2-foveolata. Stamina 2 lin. longa; anther® 
apice appendiculat®; filamenta sparse hirsuta. Discus erenatus. 
Ovarium glabrum, 3-4-loculare; ovula ad 6 in loculo quoque. 
Fructus oliviformis, 7 lin. longus; nucleus osseus, saepissime 
triangularis, lateribus verrucosus; semen solitarium; embryo in 
albumine corneo oleiferi immersus. 

Sad, Tonga Islands. Vavau, Grosly^ 15. 
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Its allies, M(SOcarptis glmidulifer from Ceylon, H. fioridanu 
from tlie Solomon Islands, and JE. G-rmjffei from J'iji, are so 
oiosely allied that it is possible to regard tliem as insular sub¬ 
species. 'E. lifidus. Hook. & xlrn., from the Sandwich Islands, 
acd E, rarotongensis^ HemsL, from Haro tonga, are also closely 
allied. 

Eutaceje. 

Etodia HORTEK-sis, Eor^t.; Semsh in Joum. Linn, Soc,^Bot. 
XXX. (1891) p. 141; Beineche^ in Engl. Jahrh. xxr. (1898) p. 642. 

Tongatabn ; Fiji and Samoa ; westward in the iN’ew Hebrides 
and Solomon Islands ; and into Malaya. 

Za^^thoxylum Blacsbttrxia, Bentli. El. Austral, i. 863. 

"Westward in Lord Howe’s Island and Horfolk Island. 

Miceomelttm pubescens, Blume, var. glabeescexs, Oliver; 
Eemsl, in Joiirn. Linn. Soc.., Bot. xxx. (1894) p. Wl. 

Tongatabn; Fiji and Samoa; westward in tbe ISTew Hebrides, 
New Caledonia, and Solomon Islands ; and to Tropical Asia. 

SiMARUBACEJB. 

SuEiAKA MARiTiMA, Linn .; BCemsl. in Journ. Linn. Soc., Bot. 

xxx. (1894) p. 171. 

Islets to tbe south-east of Yavau (not on Yavau itself, nor in 
Fiji or Samoa); eastward to tbe Low Archipelago; Sandwich 
Islands; westward in the New Hebrides and New Caledonia; 
and to East Africa. Also in America. 

Bitrserace^. 

Gtartjga pacieica, BurMU; staminibus glabris, disco margine 
aequali, petalis ovatis satis distineta. 

Bami crassi, eortice brunnei. Eolia imparipinnata, 14-18 
poll, longa, 6-8-juga; petiolus piibescens; foliola ovato-lanceolata, 
2|~-4 poll, longa, 12-20 lin. lata, basi obliqua obtusa, apice 
acuminata, margine crenato-serrata, breyiter petiolulata, ad basin 
petiolnlornm prsesertim inferiornm pinnnla parva ornata, novella 
supra et infra parce pnbescentia, dein aliquatenus glabrescentia 
Infloreseentia 6-8 poll, longa, ampla, paniculata, piibescens; 
pedicelli 1-B lin. longi. Calyx externng pubescens, lobis | lin. 
longis subovatis tubo panllo excedentibus. Betala sepalis coii- 
similia, sed dimidia majora. Stamina 10 ; filamenta sepalis 



THE ELORA OE TATAXT. 


31 


seqiiiloiiga, fere glabra. Discus margin e aequaiis, inter stainiuum 
insertiones paullo iucrassatus nec dentatus, fere glaber. Ovarium 
globosum ; stylus | lin. lougus. 

Sah. Tonga Islands. Vavau, Croshy, 291. 

Cahasixtm Haeteyi, Seem .; Hemsl. in Journ. Linn. Soe., Dot., 
XXX. (1891) p. 171. 

Eua. Endemic to the group. 

Meliace^. 

MeeIa AzEDAitACH, Linn .; Demsh in Journ. Linn. Soc., Dot. 
XXX. (1894) p. 171. 

Introduced from, Tropical Asia. 

Dxsoxylhm Eichii, O. DC. (D. alliaceum, Seem, non Blume ); 
Heonsl. in Journ. Linn. Soc., Dot. xxx. (1894) p. I7l. 

Tongatabii, Namuka; Fiji and Samoa. 

Ao-laia sp. 

YaIMA. amicoetjm, Bentli .; BEemsl. in Journ. Linn. Soc., Bot. 
XXX. (1894) p. 171. 

Tongatabu; Fiji. 

Caeapa MontrccEHSis, Lam.; Uemsl. in Journ. Linn. Soc., 
Bot. XXX. (1894) p. 171. 

Fiji; westward in l^ew Ireland; and to Africa. 

CHAILLETIAOEiB. 

Chailletia vitiehsis, Seem. Viti, p. 434 ; Bl. Vit. p. 38. 

Fiji 

OliACACE.®. 

XlMEHiA ELLIPTIOA, Forst.f. Prodr. p. 27. 

Fiji and Samoa; eastward to Tahiti; westward in New Cale¬ 
donia. Tropics generally. 

Ahacolosa ILICOIDES, M. T. Masters, in B.ooh.f. Bl. Br. Ind. 

i . p. 580. 

Only known Mtherto from the mountains of North-eastern 
India. 

YiLiiAEEziA SAMOEKSIS, Benth. ^ HooJc. f.; Remd. in Journ. 
Linn. Soc., Bot. xxx. (1894) p. 172. 

Ena; Samoa. 
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CBIiASTBACEJS. 

G-ymkosporia vitieksis, Seem ,; Hemsl, in Joiirn, Linn, Soe,, 
Bat, XXX. (1894) p. 172. 

Fiji and Samoa; eastward to the Marquesas Islands. 

EuAMKACEJi:. 

Ehamnfs vitieksis, Bentlu FI. Austral, i. p. 413. 

Fiji; westward in North x4ustralia. 

CoiiUBEiKA ASiATiCA, Brongn .; Hemsl. in Journ. Linn. Soc.y 
Bot. XXX. (1894) p. 172. 

Fiji and Samoa; eastward to the Marquesas Islands ; Sand¬ 
wich Islands; westward in the New Hebrides, New Caledonia, 
and Solomon Islands ; and to Africa. 

Alphitokia excels a, Reiss .; Hemsl. in Journ. Linn. Soc.^ Bot. 
XXX. (1894) p. 172 ; Reinecke, in JEngl, Jahrh. xxv. (1898) p. 652. 

Tongatabu; Fiji and Samoa; eastward to Tahiti; Sandwich 
Islands; westward in New Caledonia and Solomon Islands ; and 
to Malaya. 

The form of the Sandwich Islands {A. 'ponderosa^ Hillebr.) 
differs in its fruit. 

Sapindaceje. 

*Caei)IOSPEEMUM Halicacabum, Linn .; Hemsl. in Journ. 
Linn. Soc., Bot. xxx. (1894) p. 172. 

Identified by Mr. Crosby, but not in his collection. 

Fiji and Samoa; eastward to the Marquesas Islands; Sand¬ 
wich Islands; westward in the New Hebrides, New Caledonia, 
Solomon Islands. Tropics generally. 

Allophylus CoBB:E,Blume; Hemsl. in Journ. Linn. Soc., Bot. 
xxx. (1894) p. 172 ; Beineche^ in Bngl. Jalirl. xxv, (1898) p. 651. 

Samoa; eastward to Tahiti; Sandwich Islands ; westvfard to 
Tropical Asia. 

A very variable species, or perhaps a group of allied species. 

PoMETiA PIKKATA, Forst .; Hemsl. in Journ. Linn. Soc., Bot. 
xxx. (1894) p. 172 ; Beineclce^ in Fngl. Jahrh, xxv. (1898) p. 651. 

Fiji and Samoa; westward in the New Hebrides and New 
Caledonia; and to Tropical Asia. 

Ellatostachys ealcata, Badlh. (Eatonia. falcata, Seem.\ 
Hemsl. in Journ. Jinn. Soc.^ Bot. xxx. (1894) p. 172). 

Tongatabu ; Fiji and Samoa. 



th:^ floba op yayatj. 


3S 

Guioa glauga, Badlk. (Cupania glauca, Cmnh .; Semsl. in 
Journ. Limi. Soc.^ JBot. xxx. (1894) p. 172). 

Ena; westward in New Caledonia. 

Abxteea Beackexbidget, JRadlTc. in JSitzh, matJi.-phys^ Acad. 
Muench. ix. (1879) p. 555. 

Fiji. 

Dodonjea YiSGOSA, Forsf.i JEemsL in Journ. Linn. 8oc.^ Bot* 
xxx. (1894) p. 172. 

Fiji and Samoa; eastward to the Low Archipelago ; Sandwich 
Islands; westward in New Caledonia. Tropics generally. 

Haeptjllia sp. 

Axacaebiageje. 

Ehtjs taitexsis, Guill .; Semsl. in Journ. Linn. Soc.^ Bot. 
xxx. (1894) p. 172. 

Tongatabn; Fiji and Samoa; eastward to Tahiti; westward 
in Malaya. 

PLEioaxiTiirM SoEAXDEi, En^l. in DC. Monogr. Bhan. iv. p.255. 

North Australia. 


LEGTJMmOSiE. 

Tepheosta ptscatobia, Bers. (T. purpurea, Bers. ; Memsl. in 
Journ. Linn. Soc., Bot. xxx, (1894) p. 173; BeinecJce, in Bngl, 
JaJirh.xxx. (1898) p. 638). 

Fiji and Samoa; eastward to the Low Archipelago; Sandwich 
Islands ; westward in the New Hebrides and New Caledonia. 
Tropics generally. 

Sesbaxia geafdifeoea, Bers. Sgn. ii. p. 316 (S. tomentosa, 
A. 'Gfag). 

Eastward to Tahiti; Sandwich Islands; westward in New 
Caledonia ; and to the Mascarene Islands. 

ZoEiriA niPHXELA, Pers. Sgn. ii. p. 318. 

Tropics generally, hut hardly anywhere in the Pacific. 

Hesmomum spieaee, BG. Brodr. ii. p. 332. 

Tropics generally, but scarce in the Pacific. 

EIKN. JOIJEI?'.—BOTANY, YOL. XSXV . 2> 
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Desmodiijm polycarptjm, DC.; Hemsl. in Journ* Linn. Soc., 
Bot, XXX, (1894) p. 173 ; Reineclce^ in JEngh JaJirh, xxv. (1898) 
p. 640. 

Elia; Eiji and Samoa; eastward to the Low Archipelago; 
Sandwich Islands; westward in the New Hebrides, New Cale¬ 
donia, and Solomon Islands ; and to East Africa. 

Desmobiitm umbellat'Ctm, JDG. ; Hemsl. in Journ. Linn. Soc., 
Bot. XXX, (1894) p. 173 ; Beineche., in JEngl. Jalirh, xxv. (1898) 
p. 640. 

Fiji and Samoa; eastward to the Marquesas Islands; westward 
in the New Hebrides, New Caledonia, and Solomon Islands; and 
to East Africa. 

IndigoeeExI Akil, Linn .; Hemsl. in Journ. Linn. &oc., Bot. 
XXX. (1894) p. 173. 

Tongatabii; Fiji and Samoa; eastward to the Marquesas 
Islands; Sandwich Islands ; w^estward in New Caledonia. Widely- 
spread ; supposed to be native of Tropical America. 

Uraeia XAOOPornEs, JDG.; Hemsl. in Joxmi. Linn. 8oc.^ Bot. 
Txx. (1894) p. 173. 

Eua; Fiji and Samoa; westward in the New Hebrides and 
New Caledonia; and to Tropical Asia. 

Abetts PEECATOBins, Linn. ; Hemsl. in Journ. Lmn. Soc.^t Bot. 
XXX. (1894) p. 173. 

Fiji and Samoa ; eastward to the Marquesas Islands; Sandwich 
Islands; westward in New Caledonia. Tropics generally. 

Glycine tabacina, Benfh. FL Austral, ii. p. 244. 

Fiji; westward in the New Hebrides and New Caledonia; 
and to Tropical Asia. 

Mijcuna gig-antea, DC.; Hemsl. in Joimi. Lmn. Soc., Bot. 
xjx. (1894) p. 174. 

Fiji and Samoa; eastward to the Marquesas Islands ; Sandwich 
Islands; westward in the New Hebrides, New Caledonia, and the 
Solomon Islands ; and to Tropical Asia. 

PUERAEIA TnuNBEEGtANA, BentJi.; Hemsl. in Journ, Linn. 
SoG.j Bot. XXX. (1894) p. l74. 

Tongatabu; westward in the Solomon Islands; and to Tropical 
Asia. 
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Cayavama ehsifoemis, DOl; Hemsh m Journ, Linn. Soc., 
Bot . XXX. (1894) p. 174. 

Mji and Samoa; eastward to the Marquesas Islands; Sandwich 
Islands; westward in the ISTew Hebrides and Solomon Islands. 
Tropics generally. 

Phaseolfs ADEHiJXTHEs, G F. W. Mey. (F. truxiliensis, 
a. B, X); 'M.emd. in Journ, Linn, Bot, xxx. (1894) 

p. 174. 

Tongatabn; Fiji and Samoa; eastward to the Marquesas 
Islands; Sandwich Islands ; westward in New Caledonia. Tropics 
gene^all3^ 

Dolighos Lablab, Linn .; Kemsl. in Journ. Linn. Soc., Bot. 
XXX. (1894) p. 175. 

Tongatabn; Eiji and Samoa; eastward to Tahiti; Sandwich 
Islands ; westward in New Caledonia. Tropics generally. 

BAiiBEBGiA xioxosPEBMA, Balz. in SooJc. Keio Journ, ii. 
(1850) p. 36. 

Kji; westward in New Caledonia; and to Tropical Asia. 

Beeeis FLiGixosA, BentJi.; JECemsl. in Journ. Linn. Bog., Bot. 
XXX. (1894) p, 175. 

Tongatabn; Biji; westward in the New Hebrides, New Cale¬ 
donia, and Solomon Islands ; and to East Africa. 

Ihocaepfs edxjlis, Borst.; Semsl. in Journ. Lhin. Soc., Bot. 
XXX. (1S94) p. 175; Beineclce, in Bngl. Jalirl). xxy. (1898) p. 638. 

Tongatabn; Fiji and Samoa; eastward to the Marqnesar 
Islands; Sandwich Islands; westward to Malaya. 

OissAEPiFiA Bohdb’C, Bocob. Sort. Bengal, p. 32. 

Fiji; eastward to the Marqnesas Islands; westward in Norfolk 
Island ; and to Tropical Asia. 

Tamariotfs iicdiga, Linn. Bp. PI. p. 34. 

Westward in New Caledonia. Tropics generally; but said to 
be a native of Africa, whence, according to Udoy Chand Butt 
(Mat. Med- Hindus), the Arabs passed it on to India, 

CxifOMETEA grahdiffora, A. Gray ; HemsL in Jotmi. Linn. 
Boc., Bot. XXX. (1894) p.l76. 

Ena ; Fiji. 

Ctxometea sp. 
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Entaba sca¥I)ENS, Bentli .; Beiml. in Journ. Linn. Boc., Bof- 

XXX. (1894) p. 176. 

Eua; Eiji and Samoa; Tvestward in IsTew Caledonia and 
Solomon Islands. Tropics generally. 

Mimosa pudica, Linn .; Ilejnsl. in Journ. Linn. Boc.^ Bot. xxx. 
(1894) p. 176; Meineche, in Bngl. Jalirb. xxv. (1898) p. 636. 

Fiji and Samoa; eastward to the Marquesas Islands; Sand- 
wicli Islands. Tropics generally ; naturalized from America. 

Acacia laueipolia, Willi .; JSemsl. in Joimi. Linn. Boc., Bof* 
XXX. (1894) p. 176 ; Beinecke,in JEngl.Jalirh. xxv. (1898) p, 635. 

Fiji and Samoa; wevstward in tlie 'New Hebrides and JSTew 
Caledonia. 

Seeianthes myeiadenxa, Planch .; HeonsL in Journ. LLm. 
Bog.-, Bot. xxx. (1894) p. 176, 

Fiji and Samoa; eastward to Tahiti. 

EoSACExE. 

Parinaeium laueiis’O'm, a. Gray, in Bot. U. St. Bwiyl. Bwped. i. 
p. 490. 

Fiji and Samoa; westward in tlie Solomon Islands. 

Pabijiaeiijm ijn sulaeijm, A. Gray^ in Bot. U. Bt. Boopl. Ex^ei. 
i. p. 488 ; MeinecJce., in Bngl. Jalirh. xxv. (1898) p. 635 ; ? var, 

Fiji and Samoa- The Tongan plant is larger in the leaf than 
any specimens seen from Fiji or Samoa. 

Ehizophoeejs:. 

Ehizophora mxjceohata, Lam .; llemd. in Jotmi. Limu Boc., 
Bot. xxx. (1894) p. 176. 

Fiji and Samoa ; and tropical coasts generally to East Africa. 

Beuguieba gxmkoehiza, Lanu (B. Eheedei, Blmne-, ffemsL 
in Journ. Linn. Boc., Bat. xxx. (1894) p. 176). 

Fiji and Samoa; and tropical coasts generally to East Africa, 

COMBEETACEiE. 

Teemikaeia littoealis, Seem. FI. Yit. p. 94. 

Fiji; westward in New Caledonia; and to Malaya. 
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Teemikai/Ia littoealis, var. tomeotella, SemsL in Journ. 
Linn. Soc:, Bot. sxx. (1894) p. 177; ratois junioribus pediinculis, 
peclieellis, petiolis, foliis infra tomentella, forsan maturitate 
glabrescens. 

Hah. Tonga Islands. Vavau, Oroshy^ 2226. Yavaii and 
Lifuka, Harvey 1 “ Tonga, Samoa and Marquesas ” Wilkes, 

Tongatabn, Lister. Ellice Islands, Jensen. 

Myetaceje. 

Neliteis Eoesteei, Seem .; Hemsl. in Journ. Linn. Soc., Bot. 
xxx. (1894) p. 177. 

Eua; Eiji and Samoa; eastward to Tahiti; westward in the 
Solomon Islands. 

EuoEifiA eaeifloea, Benth .; Hemsl. in Joiirn. Linn. Soc.^ Bot. 
sxx. (1894) p. 177 Beinecke., hi JEngl. Jalirh. xxv. (1898) p. 659. 

Eiji and Samoa; eastward to the Low Archipelago ; Sandwich 
Islands. 

EnoEisriA malaccensis, Linn .; Hemsl. in Journ. Linn. Soc.^ 
Bot. XXX. (1894) p. 177. 

Eiji and Samoa; eastward to Tahiti; Sandwich Islands; west¬ 
ward in JSTew Ireland; and to Malaya; and further extended by 
cultivation. 

Extgekia coeykocaepa, a. Gray ; Hemsl. in Journ. Linn. Boo., 
Bot. XXX. (1894) p. 177; Beinecke^ in Engl. Jalirh. xxv. (1898) 
p. 659. 

Eiji and Samoa. 

Epoeis-ta CLPSiiEFoniA, A. Gray., Bot. U. St. E.vpl. Beeped, i. 
p. 528; Bemeche^ in Engl. Jalirh. xxv. (1898) p. 659 (E. jambolaiia, 
Hemsl. in Journ. lAnn. Soc., Bot. xxx. (1894) p. 177, non Lam.). 

Samoa; westward in the Solomon Islands. 

EpGEK"rA DEALATA, Burkill ; inter species ins alarum marls 
paciiiei alls ramorura facile distincta. 

Arbor 20“30 ped. alta (fide Lister\ glabra. Eanii crassi, 
juniores quadrangulares quadrialati, etiamque inter alls linea 
panim elevata notati, alls angustis per paria a petioiorum basibus 
ad nodos proximos decurrentibus ibique inter se conjunciis. 
Folia obovata, ad 6 poll, ionga, ad 3 poll, lata, coriacea, utrinque 
15-20-nervia, nervis rectis in nervam submarginalem satis con- 
spiciiam confusis, apiee obtusa, basi aenta, supra nitida nervis 
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distmctis, infra pallicliora costa carinata; petiolus brevis, 1-3 lin. 
loDgus. Fanicula terminalis, quam folia brevior; bractese et 
bracteolae caducje, nec visse; flores niimerosse. Alahastra pyri- 
formia, sessilia, per tria ad apices paniculae ramiilormn disposita. 
Se^ala late triangularia, apice subacuta, marginibus subhyalina, 

1 lin. longa, 2-2i lin. lata. Fetdla cadiica. Stamina admodiim 
conspicua nt flos ab antberis ad aiitberas diametro 9 lin. attingat, 
nnmerosissima, fiiamentis roseis- Fructits immaturus globoso- 
fusiformis. 

Sah. Tonga Islands: Ena, Yavau, Groshy^Q2. Elower- 

ing in December and January. 

Eugekia samoensis, JBurlcill ; ex affinitate F, effusm, A. Grray ; * 
foliis mnlto inajoribns facile distincta. 

Arbo?' alta, glabra. Faoni jimiores subquadrangulares, angulis 
mox explanati. Folia ad 6 poll, longa, ad 3 poll, lata, obovata, 
petiolata, apice rotundata vel obtusa vel rarissime ac brevissime 
acuminata, basi in petiolo 4-8 lin. longo attenuata, margine 
Integra tenniter incrassata nervis majoribus coiicolori, nervis 
lateralibus rectis supra indistinctis infra sat conspicuis inargines 
subattingentibus ubi in nervam arcuatam submarginalem ineunt. 
Fanicula eorymbiformis, terminalis nunc paiiciflora nunc multi- 
flora (floribus ad 20), foliis brevior vel sublongior; bractea? 
minutse, ovatse; pedicelli ad apices bibracteolati. Alahastra 
ad anthesin pyriformia, | poll, longa. Se^ala parva, margine 
subhyalina, vix | lin. alta, ad fructuin maturiim persistentia at 
enim vix recognoscenda. Fetala ad anthesin caduca. Stamina 
numerosissima, lutea (?). Fructu,s ovoideus ad longus, disco 
calyceque coronatus. Seynen solitariura, ovoideum. 

FLab* Tonga Islands : Eua, on high ground; Yavau, flowering 
in February, Qroslij, 64. Samoa, Foicell, 267, 327. Whitmee, 
96, from Samoa may well be a form of tbis species. 

Eijgekia Ceosbti, FurhilZ ; floribus JE* G-rajji^ Seem., siinilis, 
sed alabastro longiore, et foliis ovatis vel ellipticis facile distin- 
guitur. 

Arbor vel frutex glaber. Bami Iseves nec angulati. Folia 
ovata vel elliptica, brevissime acuminata, apice obtusa, basi 
attenuata, ad 3 poll, longa, ad poll, lata, nervis tot supra quot 
infra conspicuis, lateralibus utrinque 28—30 in nervam submar- 
ginalem oblique excurrentibus; petiolus ad 3 lin. longus. Pam- 
mlm 20-80-flor8e, nisi majores foliis superatis; bracteee bracteo- 
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Iseque caduca3 nee visso^ pedicelli brevis, aiiquo modo aiagnlati. 
Alabastra ad anthesin 2| iin. longa, lin. diametro. Sepala 
parva, inconspicua, obtusa, margine hyalina. Petda ad antbesin 
caduca. Btanimum filarnenta 1 lin. longa. StyluB lin» 
longus. 

Sab, Tonga Islands. Yavau, Crosby^ 61, dowering in June. 

Exig-EjS'ia sp. aff. Ij, nem'ocalyci^ A. Gray. 

BABErnGTomA sPEciosA, Liwi, f, (B. Bntonica, Worst ,; 
Semsl. in Journ. Linn, Soe,, Lot, xxx, (1894) p. 178 ; Beinecke, 
in Bngl. Jalirb, xxv. (1898) p. 660). 

Fiji and Samoa; eastward to tbe Low Archipelago ; westward 
in the JSTew Hebrides, New Caledonia, and Solomon Islands ; and 
to the Mascarene Islands. 

Melastomace^. 

Memecylon HABYEYf, Seem, ; Semsl. in Journ, Linn, Soc,^ 
BoU XXX, (1894) p. 178. 

Ena. Endemic to the group. 

LYTHEACEiE. 

Pemphis acidula, Worst ,; Hemsl. in Journ. Linn. Soc., Bot. 
XXX. (1894) p. 178. 

Samoa; eastward to the Low Archipelago; Sandwich Islands; 
westward in the New Hebrides, New Caledonia, and Solomon 
Islands ; and to East Africa. 

PASSIELOEACEiE. 

^Caeica Papaya, Linn ,; Semsl, in Journ. Linn, Soe,^ Bot, 
XXX. (1894) p. 178. Eecorded in Mr. Crosby’s notes. 

Introduced from America into all parts of the tropics. 

CnCUEBITACEiE. 

Momobdica Chabaktia, Linn. ; SemsL in Journ. Linn , Soo.^ 
Bot, XXX. (1894) p. 179. 

Spread by cultivation throughout the tropics, probably native 
of the Old World. 

CucTJMis Melo, Linn, \ Semsl. in Journ. Linn. Soc.,Bot, xxx. 
(1894) p. 179. 

Spread by cultivation throughout the tropics ; a native of the 
Old World. 
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Benincasa ceeieeea, Savi^ in BihL Itah ix. 158. 

Biji and Samoa; eastward to the Marquesas Islands; westward 
in the Solomon Islands ; and to the Mascarene Islands. 

UMEELniEEBiE. 

Htdeocotyle asiatica, Linn ,; JlemsL in Journ. Linn, Soc., 
Lot, XXX, (1894) p. 179 ; Meineche^ in jEngl, Jalirh, xxv. (1898) 
p. 664. 

Toagatahu, Eua; Eiji and Samoa; Sandwich Islands; west¬ 
ward in New Caledonia and the Solomon Islands. Tropics 
generally. 

Apitjm leptophyllitm, F, Muell ,; JSemsl, in Journ, Linn, 
8og„, Bot, XXX, (1894) p. 197. 

A w^eed of cultivation in many parts of the tropics. 

xiRALIACEiB. 

Mebyta macbophylla, See?n ,; Kemsl, in Journ, Linn, Soc,^ 
Bot, XXX. (1894) p. 180; Bemeche^ in Engl. Jalirl. xxv. (1898) 
p. 664. 

Samoa. 

Kubiaceje. 

Babijsa cobymbipeba, a. Gray ; Hemsl. in Journ, Linn, Soc., 
Bot. XXX, (1894) p. ISO. 

Tongatabu, Eua; Fiji; westward in the New Hebrides. The 
genus IS confined to the Pacific. 

Bikkia gbandieloea, Beinw.; JBLemsl, in Journ, Linn, Soc, 
Bot. XXX, (1891; p. 180. 

Eua and Savage Island (south-east of Samoa). 

A Malayan species has passed under this name, but probably 
in error. B, grandi^ora, K. Schum. & Lauterb., in ^ Flora der 
Dentscbeu Schutzgebiete in der Siidsee ’ is, it seems, B, australis, 
DC. 

OnuENEANDiA E(ETiJDA, Eorst .; Semsl. in Journ, Linn, Soc,, 
Bot. XXX. (1894) p. 180. 

Samoa and Savage Island ; eastward to the Cook Islands. 

MussiENJDA EEONBOSA, Linn.; Semsl, in Journ, Linn. Soc., 
Bot. XXX. (1894) p. 180; BemecTce, in Engl, Jalirl. xxv. (1898) 
p. 690. 

Nomuka; Fiji and Samoa; eastward to Tahiti; westward in 
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the jSTew Hebrides and the Solomon Islands; and to Tropical 
Asia. 

Taeehna sambucina, T. Durand ; Semsh in Journ. Limi. 
Boc.i Dot. XXX. (1894) p. 181. 

Tongatabu: Fiji and Samoa ; eastward to Tahiti; westward 
in Hew Caledonia ; and in Hew Guinea. 

Eakdia coffeoibes, Benth, ^ Hooh, /.; Hemsl. in Journ, 
Linn. Bot, xxx. (1894) p. 180. 

Fiji; eastward to the Society Islands ; westward in the Hew 
Hebrides and Solomon Islands. 

Eas^dia Ceosbti, ButMU ; habitii B. genipmjiQras^ DC., per- 
simills; calyce difEert; verisimiliter B. tahifensi, Hadeaud, 
maxime affinis, di:ffert praecipue fructu niinore et calyce dentato 
et stipnlis fere ad apicem connatis; a B. coffeoide, Benth. et 
Hook, f., indorescentia parva jam prima scrutatione distinguiter. 

Bami cortice grisei, aliquatenus torti. Folia elongato-elliptica, 
apice acuta vel brevissime acuminata, basi rare insequiiateralia 
acuta Yel subobtusa, utrinque glabra, 4-7 poll, longa, 1^-2J poll, 
lata, nervis lateralibus utrinque 7-8 ; petioli 4-5 lin. longi; 
stipulae intrapetiolares, connatae et triangulas ad nodorum latera 
formantes, mox secedentes. Injiorescenticd nunc ad alterum 
nunc ad tertium nodum rami ramos terminantes, ramis lateralibus 
vel singulis vel biiiis ramos florentes reponentibus, brevissimse, 
4-lO-fior0e, cymose modo Guettardarum compositfB ; pedunculi 
duo, crassi, 1-5 lin. long!; pedicelli tenues, pilosi, 6-9 lin. longi. 
Oalt/cis tubus, ovario iucluso, 3 lin. lougua, brevissime dentatus, 
extus et intus pilosus. Qorollm tubus 4-5 lin. longus, e basi 
angusta campanulatus dein ad os paullo contractus, extus pilis 
brevibus, intus pilis longioribus lectus; lobi 4| lin. longi, in 
alabastro coiispicne contorti, basi 1-li lin. lati, longe angustati. 
Stamina ad medinni tubi inserta; filamenta brevia; antlierse 
incliissD. Ovarium 2-locnlare ; stylus paullo exsertus, bifidus. 
Fructus calyce persistente coronatus, globosus, 5 lin. diam. vel 
ultra. 

Hah. Tonga Islands : Vavan, Croshg, 76. 

Frniting-specimens of a closely allied species from Fiji 
{Graeffe, 1400) and Hew Caledonia {DeplancJie^ 39) exist in the 
Herbarium at Kew. The inflorescence is interesting; it is 
produced as the termination of a short stem of 2 or B internodes, 
and from the last node arise 1 or 2 branches which continue 
the axis, pushing the little inflorescence to one side. 
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Guettaeda speciosa, linn ,; Hemsl, in Joiirn. Limu Soc,, 
Bot. XXX. (1894) p. 181. 

Tongatabii; Kji and Samoa; eastward lo tlie furfcliesfc islands 
of the Low Archipelago; westward in New Caledonia and 
Soloiiioii Islands; and to East Africa. 

TiMomus Eorsteei, DG. Broclr, h. p. 461; Reineclce^ in Engl, 
JaJirb. XXV. (1898) p. 690. 

Samoa; eastward to the Low Archipelago; westward perhaps 
ill the New Hebrides. 

Plectboxia BABB at a, BeQitli, 4' Hook, f ,; Hemsl in Joiim. 
Linn, Eog,, Bot, xxx, (1894) p, 181. 

Eiji; eastward to the Low Archipelago. 

Plectronia oborata, Benth. Sf Hook, f.; RemsL in Joimi. 
Linn, Soc,, Bot, xxx. (1894) p. 181. 

Nomuka, Ena; Eiji; eastward to the Low Archipelago; 
Sandwich Islands; westward in the New Hebrides, and to 
Australia. 

IxoRA SAMOEi^rsxs, A, Gmy, in Proc. Amen, Acad. iv. (I860) 
p. 40; var. glaericalyx, Biirkill ; florihiis pauperior (ad apices 
ramorum ternis), caiycibus ovariisque glaber. 

Tonga Islands, Lister, Vavan, Crosby, 84. 

The type in Samoa. 

Morixda CITRIEOLIA, Lin7i,; Realist, in Journ, Linn, Eoc., 
Bot xxx. (1894) p. 181. 

Tongatahu, Eua; Eiji and Samoa; eastward to the Low 
Archipelago; Sandwich Islands; westward in New Caiedooia 
and the Solomon Islands; and to Africa. 

Moritoa Eorsteei, Beem ,; Re?nsL in Jonrn, Limi. Boe., Bot, 
xxx. (1894) p. 181. 

Nomiika; Eiji and Samoa; eastward to the furthest islands 
of the Low Archipelago; westward in New Caledonia. 

PSYCHOTRIA IXSXJLAEUM, A, Gray; Retnsl, in Journ. Linn, 
Boe., Bot xxx. (1894) p. 182; Beinecke, in Engl. Jalirh, xxv. 
(1898) p. 687. 

Eiji and Samoa; eastward to the Society Islands. 

K. Schumann recorded this species as occurring in New Guinea 
in Engh Jahrh. ix. (1887) p. 186. In the ‘ Flora der Deutsehen 
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Scliiitzgebiete iji der Slidsee ’ (Leipzig 1900, but dated 1901 )s p. 580, 
be expresses a doubt as to the correctness of the statement, 
I have seen two specimeus from JJ^ew Gruinea at Berlin named 
® P. insular but neither is this species. 

Geophila reniformis, D. Bon ; Kemsh in Journ. Linn. Soc., 
Lot. XXX. (1894) p. 182. 

Piji and Samoa ; eastm^ard to Tahiti; westward in the ISTew 
Hebrides and Solomon Islands. Tropics generally. 

COMPOSITJE. 

VERiTOnriA CIXEREA, Less, in Linncea, iv. (1829) p, 291; 
BeineckOj in Bfigh Jalirh. xxv. (1S9S) p. 692. 

Biji and Samoa; Sandwich Islands; w'estward in the Hew 
Hebrides, Hew Caledonia, and Solomon Islands ; and to Africa. 

Adexostema tiscosum, Forst .; JELemsl. in Joimi. Linn. 

JBot. XXX. (1804) p. 182. 

Fiji and Samoa; eastward to the Marquesas Islands ; Sandwich 
Islands; westward in the Hew Hebrides, Hew Caledonia, and 
Solomon Islands. Tropics generally. 

Aq-eratijm: coxyzoides, Linn. Bl. 839 ; Beinecke., in 
Fngl. Jalirh. xxv. (1898) p. 693. 

Fiji and Samoa ; eastward to Tahiti; Sandwich Islands ; west¬ 
ward in the Hew Hebrides and Hew Caledonia. Tropics 
generally, 

SiEGESBECKiA ORiENTALis, Linn. Semsl. in Journ. Linn. 
Boc., Bof. XXX. (1894) p. 182. 

Tonga tabu; Fiji and Samoa; eastward to tbe Marquesas 
Islands; Sandwich Islands; westward in the Hew Hebrides 
and Hew Caledonia. Tropics generally. 

Welelia bifloba, BG. ; Uemsl. in. Journ. Linn. Boc.^ Bot. 
XXX. (1894) p. 182. 

Tongatahu; Fiji and Samoa; westward in the Hew Hebrides;, 
Hew Caledonia, and Solomon Islands ; and to East Africa. 

^Webelia STBiGTJLOSA, Beutli. Hooh. f.', Uemsl. in Journ. 
Linn. Bog., Bot. xxx. (1894) p. 182. Collected by Barclay, 

Tongatabu; Fiji and Samoa; westward in the Hew Hebrides^ 
Hew Caledonia, Solomon Islands ; and to Malaya. 
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Bideks eilosa, Lin7i .; Keiiisl. in Joimi, Lhm. Soc., Bot. xxx. 
(1894) p. 183. 

TongataTbu; Eiji and Samoa; eastward to tbe Low ArcM- 
pelago; Sandwich Islands; westward in 'Eew Caledonia and 
Solomon Islands. Tropics generally. 

SoNCHus ASPEB, VilL] JSemsL in Journ. Linn. Boa., Bot. xxx« 
(1894) p. 183. 

Toiigatabn; Fiji; eastward to Tahiti; Sandwich Islands. 
Tropical and temperate countries generally. 

G-OODEKIACEiE. 

^ScjEVOLA sp, Noted by Mr. Crosby, but not collected. 

MrESIUTACEJS. 

Mjssa liTEMOEALis, BO, ; JSemsl. in Jomn. Lmn, Boc., Bot, 
J.XX, (1894) p. 183 ; Meineche, in Engl. Jalirh, xxv. (1898) p. 665. 

Eua; Fiji and Samoa; westward in the New Hebrides, New 
Caledonia, and Solomon Islands; and to Malaya. 

SAPOTACEiE. 

SiDERoxYLOK TiTiEXSE, Burhill (Sapota ? vitiensis, A. Grmjy in 
Proe. Amer. Acad. v. (1862) p. 328); species B. Broionii, F. MuelL, 
maxime affinis; differt floribus minoribus, foliis glabris. 

20-30 ped. alta. B>m7ii glabri. Balia nunc fere eliiptica, 
apice rotundata, ad 8 poll, longa, 4| poll, lata, basi breviter in 
petiokim angustata, nunc obovata, 3 poll, longa, 2| poll, lata, 
prima intate pilis fulvis pubescentia, at niox glabrescentia matura 
supra nitentia, infra pallidiora ; petioli 1-2 poll. long!. Blo^^es 
ad axillas foliorum 2-8ni dispositi; peduncnli 3 lin. longi, pilis 
molliter obtecti. Sefala orbicularia facie externa pubescentia 
lin. longa. €o7'qIIcb tubus brevis, lobi sepalis panlo niajores. 
filament a lobis corolke lequautia: staminodia anguste 
subulata. Omrkmi pubesceiis. Fructus (fide Lister) aurantio 
vulgo ‘ Tangerene ’ dicto magnitudine similis. 

Hah, Tonga Islands: Eua, near summits, Lister ; Vavau, 
Groshg^ 99, 100. Fiji: Ovalau, UB, Exploring Expedition ; 
Mountains of Ovalau, Horne, 317, 317 a. 

The Tonga form has larger leaves than the Fijian, but I can 
find no other difference; and further I have only seen the 
obovate-leaved form from Tonga, ^ Kalaka' is the native name. 
The flowers are produced in January, the fruit ripens in June, 
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SiDEEOXTLOF sp. 

Bassia amicobum, a. Gray, HemsL in Joiirn. Linn^ Soc., Bot. 
XXX. (1894) p. 183. 

Tongatabu. Endemic to tbe group. 

EBEIfACEiB. 

Maba lateeipboba, JSierri, in Journ. Linn. Soc. xx. (1883) 
p. 366. 

Kji. 

Maba elliptica, Forst.; in Journ. Linn. Soc., Boi. 

XXX. (1894) p. 184. 

Tongatabu; Eiji and Samoa; westward in New Caledonia; 
and to Malaya. 

Maba sp. aff. M. samoend, Hiern. 

Diospyros samoeesis, a. Gray ; Stern, Monogr. Bhen. in 
Trans. Camh. Bliil. Soe. xii. (1873) p. 245. 

Samoa. 

OLEACEiE. 

Jasmii?em simplioipolium, Forst. f.; SemsL in Journ. Linn, 
^oc., Bot. XXX. (1894) p. 184. 

Tongatabu, Ena ; Eiji; westward in tbe New Hebrides, New 
Caledonia, and Solomon Islands ; and to Australia. 

Jasmihum didymum, Forst. f .; SemsL in Journ. Linn. Soc., 
Bot. XXX. (1894) p. 184. 

Tongatabu; Eiji and Samoa; eastward to Tahiti; westward 
in New Caledonia; and to Malaja. 

LiisrociEBA PATJCiPLOBA, C. B. Clarke, in Sook.f. FI. Br. Ind. 
iii. p. 609. 

Eiji ; westward in the Malaj Islands and peninsula to Tenas- 
serim. 

APOCYKACBiE. 

Mebodikbs titiejssis, Bolfe (M. seandens, Seem, non Forst .; 
SemsL in Journ. Linn. Soc., Boi. xxx. (1894) p. 184). 

Eua; Eiji. 

Abyxia stebbata, Eoem. 4' Bcliult ; SemsL in Journ. Linn. 
Soc,, Bot. xxx. (1894) p. 184. 

Tongatabu ; Eiji and Samoa; eastward to the Society Islands ; 
westward in New Caledonia; and through Malaya to Tenasserim. 
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Cerbera Obollam, GaeT'tn.- Hemsl. in Journ, Linn. Soc., 
Lot. XXX. (1894) p, 184. 

Tongatabu ; Kji and Samoa; eastward to the Low Archipelago; 
westward in the h^ew Hebrides and Solomon Islands; and to 
Tropical Asia. 

OoHROSiA ELLIPTICA, LabiU. Se7^t, Austro-Qaled. xxw t. 30. 
Liji and Samoa; westward in Hew Caledonia. 

OcHEOSiA PARYIFLORA, JSensloto; JEemsI. in Journ. Linn. 
Boc.^ Bot. XXX. (1894) p. 184. 

Fiji; eastwAard to Tahiti; -westward in New" Caledonia and 
Solomon Islands; and to the Mascarene Islands. 

Yinga ROSEA, Linn.; Hemsl. in Journ. Linn. Soc., Bot. xxx. 
(1894) p. 185. 

Toiigatabn, Samoa; Sandwich Islands; westward in New 
Caledonia. Tropica generally. 

TABERNiBMONTANA ORIENTALis, B. Bt.; Ilemsl. in Joum. 
Linn. Soc.^ Bot. xxx. (1894) p. 185 ; EeinecJce, in Bngl. Jalirb. 
XXV. (1898) p. 668. 

Eua; Fiji and Samoa; eastward to the Society Islands ; w'est- 
ward in the New Hebrides and New Caledonia; and to Malaya. 
This species is nearly related to T. Tliurstoni^ a rubber-plant 
which, owing to the imperfect material on whieb the species was 
based, needs redescribiug^^'. 


^ TabeflN-ejiontaka Tiiurstoni, Honic, ex Baker, in Journ. Lmn. Soe., Bot. 
XX. (1883) p. 368. Species T. orientali, It. Br., peclicellis crassis breribiis flori- 
busque majoribus facile distincta; acl T. Hcyneanam, Wall., aliciuatcniis acceclit; 
receclit pra?cipue corolla extus ])ubemla. 

Artior circa 30 ped. ulta, triinco basin versus diametro 2-pcdalis, cortice 
rugoso. Band ultimi leves, glabri. Folia petiolata, oblonga, subacuininata, 
apice obtusa, basi acuta, majora 7 poll, longa, 34 poll, lata, subcoriaceji, glabra; 
petioli 1 poll, loiigi. Oymee foliis breviores, 10-20-florai; peclicelli erassi, 
^ poll, longi, ad antbesin puberuli, dein fructu maturescente glabrescentes. 
Calycis segiuenta extus piiberiila (nee piiosa), seiniorbieularia. CoroUce tubus 
1 poll, longus, siccitate 1 lin. diam., extus puberulu.s, intus glaber; lobi 
falcatim oblongi, 9-10 lin. longi. Anthem ad medium tubi affixm. Ovamm 
3 lin. altum; stylus nequaquam antheras attingens. Fructus folliculi maturi 
valde reeiirvi, li-l| poll, longi, 7 lin. diam. Sefnina ad 15 in utroque 
folliculo. 

Hah. Fiji. “ Common throughout Fiji,’" Hotm. Without precise locality, 
StorcL Vanua Leva, Bua, Holmes. 

This tree yields a little caoutchouc (see Kew Bulletin, 1898j p, 1G4). 
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AsCLEPIADACEiB. 

Asclepias cheassayica, Linn.; Semsl. in Jonrn. Linn. 8oc.^ 
Bot. XXX. (1894) p. 1S5. 

Toiigatabu; Fiji and Samoa; eastward to the Marquesas 
Islands; Sandwich Islands; westward in the [N'ew Hebrides, 
Tropics generally. 

Hoya australis, 11. B7\ ; BLemsl. in Joiirn. Linn. Soc.^i Bot. 
XXX. (1894) p. 185. 

Fiji and Samoa; westward in the Xew Hebrides and Solomon 
Islands ; and in Australia. 

LOHAXrACEJK. 

G-e^hostoma eupestre, Forsf .; Semsl. in Journ. Linii. Soc., 
Bot. XXX. (1894) p. 185 ; Beinecke, in Fnrjl. Jalirh. xxv. (1898) 

p. 666. 

Fiji and Samoa; eastward to Tahiti; westward in Hew Cale¬ 
donia ; and to Malaya. 

Fagejea Berteeiaha, a. Gray:, Hemsl in Journ. Linn. 
Soc.,Bot. XXX. (1894) p. 185; BemecJce, in Engl. Jalirh. xxv. 
(1898) p. 665. 

Tongatabu, Eua; Fiji and Samoa ; eastward to the Marquesas 
Islands; westward in Hew Caledonia and Solomon Islands, 

BoRAGINACEiE. 

CoBDiA ASPEBA, EoTst. ; Semsl. in Journ. Linn. Soc.^ Bot. xxx. 
(1894) p. 185; Beineehe, in Engl. Jalirh. xxv. (1898) p, 671. 
Tongatabu; Fiji and Samoa; westward in Australia. 

CoBDiA subcordata, Lam .; Hemsl. m Journ. Linn. Soc.^ Bot. 
XXX. (1894) p. 185. 

Fiji and Samoa; eastward to the Marquesas Islands ; Sandwich 
Islands ; westward in the Hew Hebrides and Solomon Islands ; 
and to East Africa. 

COHVOLYULACBiE. 

Abgyreia tili^folia, Wight, Ic, 1 .1358 (Ipomoea denticulata, 
See^n. non Choky). 

Fiji and Samoa; Sandwich Islands ; westward to Africa. 

Ipomcea grakbifloea, Lam. III. vi. p. 403. 

Fiji and Samoa; eastward to Tahiti; Sandwich Islands; 
westward in New Caledonia and Solomon Islands; and to East 
Africa, 
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Ipomcea otmphe^polia, Bhme, Bijdr, p. 719. 

Fiji and Samoa ; westward to East Africa. Also in Tropical 
America. 

Ipomcea Bojca-jcox, Linn ,; Hemsl. in Journ, Linn. Boc,,, Bot. 
XXX. (1894) p. 186. 

Toiigatabu; Fiji and Samoa; eastward to Tahiti; Sandwich 
Islands; westward to Tropical Asia, etc. A native of America. 

Ipomcea Tuepethxtm, i?. Br. ; Hemsh in Journ, Linn, Soe,, Bot 
XXX. (1894) p. 186 ; Beineche, in JBngl. Jahrb, xxv. (1898) p. 670. 

Fiji and Samoa; eastward to Tahiti; westward in New 
Caledonia, aad to the Masearene Islands. 

Ipomcea peltata, CJioisg ; Hemsl. in Journ. Linn. Soe,^ Bot, 
XXX. (1894) p. 186. 

Eua; Fiji and Samoa; eastward to Tahiti; westward in the 
Solomon Islaocls; and to the Masearene Islands. 

Ipomcea coccifea, Linn,; Hemd. in Journ. Linn, Boc.^ Bot. 
XXX. (1894) p. 186. 

Tongatabu, Eua; cultivated in the Sandwich Islands; cultivated 
aud quasi"wild in India and Japan. A native of America. 

Ipomcea conoesta, B, Br ,; Hemsl, in Journ, Linn. Soc., Bot, 
XXX. (1894) p. 186. 

Tongatabu ; Fiji and Samoa; Sandwich Islands ; westward in 
New Caledonia, Solomon Islands ; and to Tropical Asia. 

Ipomcea biloba, Jbrs/r. (I. Pes-Caprse, Both) ; Hemsl in 
Journ, Linn. Soc., Bot, xxx. (1894) p. 186. 

Tongatabu; Fiji and Samoa; eastward to the Marquesas 
Islands; Sandwich Islands; westward in the New Hebrides, 
New Caledonia, and Solomon Islands. Tropics generally. 

Ipom(Ea bexticijlata, Ghoisy ; Hemsl, in Journ, Linn, Bog., 
Bot, xxx. (1894) p. 186; Beinecke, in Enyl, Jalirl, xxv. (1898) 
p. 671. 

Tongatabu; Fiji and Samoa; eastward to the Society Islands; 
Sandwich Islands; westward in the New Hebrides and Solomon 
Islands ; and to the Masearene Islands. 

Ipomcea PHyLLOXEUEA, Baher in Journ, Linn, Soc., Bot, xxi. 
(1885) p. 426 (Aniseia hastata, Meissn,), 

A native of Brazil, introduced also into the New Hebrides 
and Madagascar. 
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SOLAITACEJU. 

SoiiASfUM Upobo, Du7i. ; ELetnsl, inJourn, Linn* Soc,, Bot . xxx. 
(1894) p. 186 ; Reineoke^ in Bngl. Jahrb* xsv. (1898) p. 674. 

Tongatabu; Fiji and Samoa ; eastward to TaMti; westward 
perhaps in ITew Caledonia. 

SoLAi?fT[JM Eobstebi, Seetn .; Semsl. m Joutyi, Linn, Sac*, Bot. 
XXX. (1894) p. 187. 

Eastward to Tahiti and in Easter Island. 

SoEAH^iJM AMIGOEITM, BejitJi ,: Kemd, in Jowrn, Linn, Soc.y 
Bot XXX. (1894) p. 186. 

Tongatabn. Endemic to the group. 

Phys^ilis MimMA, Lutn, Si?. PL p. 188. 

Samoa;^eastward to the Marquesas Islands ; Sandwich Islands; 
westward in New Caledonia. Tropics generally. 

Mr. Crosby believes it a new arrival in Yavau* 

Physalis PEBiJYiANA, Limi. 8jp. PL (ed. 2) p. 1670, 

Eiji; eastward to the Marquesas Islands ; Sandwich Islands 
w'estward in New Caledonia. Warm countries generally. 

Capsicum prutesceists, Linn .; RemsL in Jom'n. Linn. Bot 
XXX. (1894) p. 187 ; Beineche., in Engl. Jalirb. xxv. (1898) p. 674. 

Very widely cultivated and naturalized; probably native of 
America. 

Eatuba Stbamoutum, Linn. Sg. PL p. 179. 

Eiji; Sandwich Islands. Warm countries generally. 

Quite recently introduced into Vavau, but spreading rapidly,. 
Eatuba abbobea, Linn, Sp. PL p. 179. 

Sandwich Islands. Introduced from America. 

It never seeds in Vavan (teste Crosby) and but rarely in the 
Sandwich Islands (Hillebrand, El. Hawaii, p. 311). 

SCEOPHTJLABIACE^. 

Vaudellia cbustacea, Benth. Scrqpk. Ind. p. 35. 

Eiji and Samoa; eastward to Tahiti; westward in the Solomon 
Islands; and to Africa. Introduced into America, 

Acajtthace.e. 

Gteaptophyllitm siphonostena, F. MuelL ; Semsl. in Journ. 
Limi. 8oc., Bot. xxx. (1894) p. 187, and Stapf ex SemsL L c. 
p. 214. 

Eua; Eiji. 

LINK. JOUBK.—BOTANY, YOL. XXXY. E 
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Veebenaceje. 

Pkemna taitensis, Schmier ; Semsl, in Journ. Lmn, Soo.^ Bot 
XXX, (1894) p. 187 ; EeinecM^ in JEngl> Jalirh, xxv. (1898) p« 672. 

Tongatabu; Piji and Samoa; eastward to tlie Marquesas 
Islands ; westward in the Hew Hebrides and Hew Caledonia. 

ViTEX TfiiEOLiA, Linn ,; Hemsl. in Journ, Linn, Boc,^ Bot, 
XXX, (1894) p. 187; Beineclce^ in Engl, Jalirl. xxv, (1898) p. 671. 

Fiji and Samoa; eastward to the Marquesas Islands; Sand¬ 
wich Islands ; westward in the Hew Hebrides, Hew Caledonia, 
and Solomon Islands ; and to Africa. 

Ci/EEODENBBON AMiooEUM, Beem ,; Hemsl. in Journ, Linn, 
Soe., Bof, XXX, (1894) p. 187; Eeineche, in Engl, Jahrh. xxv. (1898) 
p. 672. 

Eua; Samoa.' 

Glerodenbron ineeme, O-aerfn,', SemsL in Journ. Linn, Bog,, 
Bot, XXX. (1894) p. 188; G. B, Clarke, in Sook.f, El, Brit. Ind, v. 
p, 589; Beinecke, in Engl, Jahrl, xxv. (1898) p. 672. 

Tongatabu; Fiji and Samoa; westward in Hew Caledonia and 
Solomon Islands ; and to Tropical Asia. 

LABIATiB. 

OciMXiM Easilicum, Linn ,; Kernel, in Journ, Linn, Bog,, Bot, 
XXX, (1894) p. 188. 

Tongatabu; Eua; Fiji and Samoa. Widelj spread by culti¬ 
vation throughout the warmer parts of the world. 

Salvia psEirno-cocciNEA, Jacg. Coll, ii. p. 302. 

Introduced from America into many parts of the tropics. 

Letugas ELACCiDA, B. Br,; LEemsl, in Journ, Linn, Boe,j Bot, 
XXX. (1894) p. 188- 

Fiji and Samoa; eastward to the Marquesas Islands ,* Sandwich 
Islands ; westward to Tropical Asia* 

Teuceium inelattjm, Bw, ; Remsl, m Journ, Linn, Bog,^ Bot. 
XXX. (1894) p. 188. 

Tongatabu; Fiji; westward in the Hew Hebrides and Hew 
Caledonia, Widely distributed in Tropical America; also in 
the Halapagos Islands. 
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Peaktagikace^. 

PliANTAGO MAJOB, Lmn. Sp. PZ. p. 112. 

Piji and Samoa ; eastward to Tahiti; Sandwich Islands. Very 
widely spread hj man from Europe and Tropical Asia. 

JSTYCTAGrN’ACE-aS- 

Boebhaavia eepeys, Sp- PZ. p. 3. 

Eiji and Samoa ; eastward to the Low Archipelago; Sandwich 
Islands; westward in New Caledonia. Tropics generally. 

PisojnA GBAYDis, P. Pr. (P. inermis, Forsf .; Hemsh in. Journ. 
Linn. Soe., Bot. xxx. (1894) p. 188). 

jSTomuka, Lifuka; Piji and Samoa; eastward to the Low 
Archipelago; Sandwich Islands; westw^ard in Norfolk Island; 
and to the Mascarene Islands. 

AMABAlJiTTACEiE. 

Cyathijla pbostrata, Blume\ Kemsl. in Joimi. Linn. Soc.^ 
Bot. XXX. (1894) p. 189 ; Beinecke, in Engl. Jalirb. xxy. (1898) 
p. 630. 

Piji and Samoa; eastward to the Marquesas Islands ; westward 
in the New Hebrides and Solomon Islands. Tropics generally. 

Achybai^thes aspeba, Linn.', Hemsl. in Journ.Linn. Boo., Bot. 
XXX. (1894) p. 189; BeinecJce, in Engl. Jabrl). xxv. (1898) p. 630. 

Tongatahn; Piji and Samoa; eastward to the Marquesas 
Islands; Sandwich Islands ; westward in the New Hebrides and 
New Caledonia. Tropics generally. 

Poeygonaceje. 

PoLYGO^ruM GLABBUM, Willd.; Semsl. in Journ. Linn. Boo., 
Bot. XXX. (1894) p. 189. 

Nomuka; Piji; eastward to the Marquesas Islands ; Sandwich 
Islands; westward in the New Hebrides and New Caledonia. 
Tropics generally. 

PiPEBACEiE. 

PiPEB METHTSTicTTM, Forst.f.; HemsL in Journ. Limi. Boc.^ 
Bot. XXX. (1894) p. 189; BeinecJce, in Fngl. Jalirb. xxy. (1898) 
p. 609. 

Piji'and Samoa; eastward tO'the Marquesas Islands; Sandwich 
Islands ; westward in New G-ninea. 

e 2 
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VERBBIfAGEiE. 

Peemna taitensis, Beliaiier; JEemsl. in Journ. Linn. Soc., Lot 
XXX. (1894) p. 187; Reinecke^ in Llngt Jalirh. xxv. (1898) p. 672. 

Tongatabii; Fiji and Samoa; eastward to tlie Marquesas 
Islands ; westward in the New Hebrides and New Caledonia. 

ViTEX TEiEOLiA, Linn .; JHlemsl, in Journ, Linn. Soc., Lot, 
XXX. (1894) p. 187; Reinedce, in JEngl. Jalirh. xxv. (1898) p. 671. 

Fiji and Samoa; eastward to the Marquesas Islands; Sand¬ 
wich Islands ; westward m the New Hebrides, New Caledonia, 
and Solomon Islands ; and to Africa. 

CnEROBENDEON AMIOOBUM, Beem ,; JECemsl. in Journ, Limu 
Boo.^ Lot. XXX. (1894) p. 187; Reineclce^ in Lngl. Jalirh. xxv. (1898) 
p. 672. 

Ena; Samoa. 

Clerobetoron ineeme, Q-aertn,\ JJemsl. in Journ. Linn, Bog,, 
Lot. XXX. (1894) p. 188; O. L. Glarhe., in Soolc.f, M. Brit, Ind, v. 
p. 589; Reineclce, in Bngl, Jalirh. xxv. (1898) p. 672. 

Tongatahu; Fiji and Samoa; westward in New Caledonia and 
Solomon Islands ; and to Tropical Asia. 

Labiam. 

Ocimtjm: Basilicijm, Linn .; Semsl, in Journ, Linn. Bog,, Lot, 
XXX. (1894) p. 188. 

Tongatahu; Eua; Fiji and Samoa. Widely spread by culti¬ 
vation throughout the warmer parts of the world. 

Sabvia psettbo-oocctnea, JciGg, Coll, ii, p, 302. 

Introduced from America into mau}^ parts of the tropica. 

Lebcas elaccida, B. Lr. ; Remsl, in Journ, Linn, Boc., Lot. 
XXX. (1894) p. 188. 

Fiji and Samoa; eastward to the Marquevsas Islands; Sandwich 
Islands; westward to Tropical Asia. 

TEtrcEiBM iN'FLATXTM, Bw ,; ILemsl. in Journ, Linn. Bog., Lot 
XXX. (1894) p. 188. 

Tongatahu; Fiji; westward in the New Hebrides and New 
Caledonia. Widely distributed in Tropical America; also in 
the Gralapagos Islands. 
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Phan TAonrACE^. 

Plantaho majoe, Linn. &jp. FI. p. 112. 

Fiji and Samoa; eastward to TaMti; Sandwich Islands. Very 
widely spread by man from Europe and Tropical Asia- 

Ntctaginacejs. 

Boerhaatia eepens, Idnn. 8p. PL p. 3. 

Eiji and Samoa ; eastward to the Low Archipelago; Sandwich 
Islands; westward in hTew Caledonia. Tropics generally. 

PisoNiA OEANDis, P. pT. (P. inermis, Porst .; SemsL in. Journ. 
Linn. Soc., Pot. xxx. (1894) p. 188). 

Nomuka, Lifuka; Fiji and Samoa; eastward to the Low 
Archipelago; Sandwich Islands; westward in Norfolk Island; 
and to the Mascarene Islands. 

Amaeantace^. 

Cyathhla peosteata, Plumes PLernsLin Joitrn. Linn. Bog.^ 
Pot. XXX . (1894) p. 189; Peineche^ in EngL Jalirb. xxi . (1898) 
p. 630. 

Fiji and Samoa; eastward to the Marquesas Islands ; westward 
in the New Hebrides and Solomon Islands. Tropics generally. 

Achyeajtthes aspeea, Linnr, Eemsl. in Journ. Linn. Boe.^ Pot. 
XXX . (1894) p. 189; Peineche, in Engl. Jalirb. xxv. (1898) p. 630. 

Tongatahn; Fiji and Samoa; eastward to the Marquesas 
Islands; Sandwich Islands ; westward in the New Hebrides and 
New Caledonia. Tropics generally. 

POLTGONACEiE. 

PoLTGoiTTJM GLABEUM, Willd .; EemsL in Joiwn. Linn. Boc.j 
Pot. XXX. (1894) p, 189. 

Nomuka; Fiji; eastward to the Marquesas Islands ; Sandwich 
Islands; westward in the New Hebrides and New Caledonia. 
Tropics generally. 

PiPEEACE-ffi. 

PiPEE METHYSTiciTM, Forst.f.; EemsL in Journ. Linn. Boc.<i 
Pot. XXX. (1894) p- 189; PeinecJce.^ in Engl. Jalirb. xxv. (1898) 
p. 609. 

Fiji and Samoa ; eastward to the Marquesas Islands; Sandwich 
Islands ; westward in New Guinea. 
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PiPEE MACGiLiiivEAYi, G, DO.; He^iisl. m Jonrn. Linn* Soc.^ 
Bot. XXX. (1894) p. 189; Meineelce^ in Engh Jahrl), xxv. (1898) 
p. 609. 

Tongatabu; Piji and Samoa; eastward to the Society Islands. 
Laueaceje. 

Cetptocaeta GLAUCEscENSj^.-Sr.Proi'r. p.402, var. pacifica, 
Burhill. Fiores typo anstraliensi comparando paullo majores, 
Fructns basi in pedunculo brexissime angustatus. 

Hal. Tonga Islands, Vavau, Crosby, 241. Fiji, Bua, Horne, 
1117, 1068. ISTew Caledonia, "Wagap, Vieillard, 3109. 

The Fijiau specimens have rather smaller fruit than tbe others. 
The type occurs in Australia- 

Cassytha eilifoemis, Linoi .; Hemsl. in Journ. Linn. Soc., Bot. 
XXX, (1894) p. 190 ; Beinecke, in Engl. Jalirb. xxv. (1898) p. 632. 

Fiji and Samoa; eastward to the Low Archipelago ; Sandwich 
Islands; westward in New Caledonia and Solomon Islands. 
Tropics generally. 

Heeis’ais'dia pelt at a, Meissn .; Hemsl. in Journ. Linn. Bog., 
Bot. XXX. (1894) p. 190; Reineche, in Engl. Jalirb. xxv. (1898) 
p. 633. 

Fiji and Samoa; eastward to the Marquesas Islands ; Sandwich 
Islands; westward in the Solomon Islands; and to the Mas- 
carene Islands. 

Herkanbia MoGEEKHOirTiANA, Q-uill .; Hemsl. in Journ. Linm 
Bog., Bot. xxx. (1894) p, 190, 

Tongatabu ; Fiji and Samoa; eastward to Tahiti. 

THYMELiSAOE^. 

WiKSTECEMiA EOTUNBIFOLIA, Decne.; Hemsl. in Journ. Linn. 
Bog., Bot. xxx. (1894) p. 190. 

Tongatabu. Endemic to the group. 

LoEANTHAOEiE. 

Loeax-thus insulaeum, a. Gray; Hemsl. in Journ. Linn. 
Bog., Bot. xxx. (1894) p. 191; Beineche, in Engl. Jalirh. xxv. (1898) 

p. 628. 

Tongatabu; Fiji and Samoa. 

EuPHOEBIACEiS. 

Eitphoebia Chamissofis, Boiss. in DO. Brodr. xv. ll. 14® 

Fiji; eastward to the Society Islands and Malden Island; 
westward in the Marshall and Loyalty Islands* 
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Euphorbia ramosissima, MooK 4^ Arn. (E. Sparnnanni, Boiss.; 
Hejnsh in* Journ, Limi. Soc,, Bot. xxs. (1894) p. 191). 

Eua; Eiji; eastward to tlie extreme islands o£ tlie Low 
ArcMpelago; westward in tbe Marianne Islands; and in 
Australia. 

Euphorbia Atoto, Forst ,; Hemd. in, Journ. Linn. Soc., Bot 
XXX. (1894) p. 191. 

Eiji and Samoa; eastward to the Marquesas IslandvS; Sandwich 
Islands ; westward in Hew Caledonia and Solomon Islands; and 
to Tropical Asia. 

Euphorbia pilulifera, Linn .; Semsl. in Journ. Linn. Soc., 
Bot. XXX. (1894) p. 191. 

Tongatabu; Eiji and Samoa; eastward to the Marquesas 
Islands and Fanning Island; Sandwich Islands; westward in 
the Hew Hebrides, Hew Caledonia, Solomon Islands. Tropics 
generally. 

Phtllaxthus ramiflorus, var. OEiiruixuSjilf^^eZZ.- 

Arg .; Uemd. in Journ. Linn. Soc., Bot. xxx. (1894) p. 191. 

Tongatabu; Eiji and Samoa; eastward to the Marquesas 
Islands ; westward in the Hew Hebrides. 

Phyllaisthus simplex, Metz., var. virgatus, Muell.-Arg. ; 
Semsl. in Journ. Linn. Soc.^ Bot. xxx. (1894) p. 191; Meineoke, 
in EngL Jalirb. xxv. (1898) p. 644. 

Eua; Eiji and Samoa; eastward to the Marquesas Islands; 
westward in Hew Caledonia; and to Tropical Asia. 

Phyllaxthus sp. 

Bischoffia jayakica, Blume-, Semsl. in Journ. Linn. Soc.^ 
Bot. xxx, (1894) p. 192. 

Tongatabu, Lifuka; Eiji and Samoa; eastward to Tahiti; 
westward in Hew Caledonia; and to Tropical Asia. 

Jatropha Curgas, Linn. Sp. ML p. 1006; Meinecksy in Engl. 
Jahrl. xxv. (1898) p. 674. 

Very widely naturalized. 

Aleurites moluccaha, Willd.; Sejnsl. in Journ. Linn. Soc., 
Bot. xxx. (1894) p. 193; Meineche, in Engl. Jalirb. xxv. (1898) 
p. 647. 

Tongatabu, Eua ; Eiji and Samoa; eastward to the extreme 
islands of the Low Archipelago ; Sandwich Islands; westward 
in Hew Caledonia; and to Tropical Asia. 
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Cbotok (§ Euceotok) Miceotigliem, Burhill ; 0. Tiglio, Linn., 
prima scrutatione similis, at enim Q. Vermuxii^ Mueil.-Arg., et 
ejus varietati Storchii Mueli.-Arg,, maxime affine. 

Bami j uni ores pilis stellatis sparse tecti, dein glabrescentes. 
Folia oyata, basi rotundata biglandulosa, apiee breviter acuminata^ 
2|-4 poll, longa, l|-2 poll, lata, iis 0. Tiglii colore et forma et 
magnitudine peraimilia, sed venis omnino pennatis dissimilia nec 
basi modo G, Tiglii conspicue 3-nervia; petioli |~1 poll, longi. 
Flores masculini in racemos ramos terminantes dispositi; racemi 
1|~2 poll, longi, 15-2.0 flores gerentes; bracteas subulatee | lin. 
long^, pilis stellatis 1-3 tectae; pedicelli 1-2 lin. longi. Galgx 
extus sparse pilosus; lobi ovati ad marginem prsecipue apicem 
yersns dense pilis simplicibus tecti | lin. longi. Fetala oboyata, 
extus glabra intns et ad marginem dense pilis simplicibus tecta, 
apice rotundata, sepalis aequantia. Btamiinum 10 filamenta glabra. 
Discus pilosus. Ovarium nullum. Flores feminei bine inde imi 
raeemorum pedicello calyceque floribus mascuHnis similes. 
Ovarium sepalis yix longius dense pilis stellatis tectum; stig¬ 
mata basi semel bifurcata, tenuia. Fructus 3 lin. longus. 
Semina castanea albo-yariegata, levia. 

Hah. Tonga Islands: Vavau, Crosby^ 150. 

Ma-KIHOT tjtilissima, Folhl ^ FI . Bras. Ic. i. p. 32, t. 24. 

Very widely spread from America by cultivation. 

Agalypha boehmeeioides, Miq^. FI. Ind. Bat. Suppl. p. 459. 

Fiji and Samoa; westward in the New Hebrides and New 
Britain; and to Malaya. 

Macaeakga Habyeyaka, Muell.-Arg .; Hemsl. in Journ. Linn. 
Soc., Bof. XXX. (1894) p. 192; BeineeJee, in Fnql. Jahrh, xxv. 
(1898) p. 646. 

Nomuka; Fiji; westward in New Caledonia, Solomon Islands, 
and Norfolk Island; and to Tropical Asia. 

^Bioikus communis, Linn .; Hemsl. in Journ. Linn. Soc.^ Bot. 
XXX. (1894) p. 192. Eecorded in Mr. Crosby’s notes. 

Grown in all parts of the tropics. 

Exccecaeia Agaulocha, Linn.'., Hemsl. in Journ. Linn. Soc., 
Bot. XXX. (1894) p. 192. 

Nomuka; Fiji and Samoa; eastward to Tahiti; westward in 
the New Hebrides, New Caledonia, and Solomon Islands. 
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Homahahthus pedicellatus, Benth .; HemsL in Journ. Linn, 
8 og^^ Bot* XXX, (1894) p. 192. 

ToDgatabu, Euaj Eiji and Samoa; east-ward to TaMti; -westward 
in tbie New Hebrides.and New Caledonia. 

UaTICACEiB. 

Spokia ambkthejtsis, Leone, in Noui\ Ann, Mus* Bar, iii. 
(1834) p. 498, non Sillelr, 

Eiji and Samoa; westward in tlie Caroline Islands; and to 
Tropical Asia. 

=®^Beoijssohetia papteieeea, Vent,; HemsL in Journ, Linn, 
Soe,, Bot, XXX, (1894) p. 193. Identified but not collected by 
Mr. Crosby. 

Eiji and Samoa; eastward to tbe Low ArcMpelago; Sandwich 
Islands; westward to Tropical Asia. Chiefly cultivated. 

Eicxis OBLIQUE, Forst,f, JProdr, p. 77. 

Nomuka; Eiji; westward in the New Hebrides and New 
Caledonia. 

Ficus PROLiXA, Mrst. f,; HemsL in Journ, Linn, Boc,, Bot, 
XXX. (1894) p. 193. 

Eastward to Tahiti; westward in the New Hebrides and New 
Caledonia. 

Eicus TiisrcTOEiA, Forstf,; HemsL in Journ, Linn, Soc,, Bot, 
XXX. (1894) p. 193; Beinecke, in Engl, Jahrh, xxv. (1898) p. 613. 
Tongatabu; Fiji and Samoa ; eastward to Tahiti. 

Ficus 2 spp. 

*Aetocaepus integeifouia, Linn.f, JSuppL p, 412. Noted by 
Mr. Crosby, but not in his collection. 

Widely introduced from Asia. 

Fueueya inteerupta, Gaudich ,; HemsL in Journ, Linn, Soe., 
Bot. XXX, (1894) p. 193; Beineche, in Engl, Jahrh, xxv. (1898) 

p. 628. 

Tongatabu; Fiji and Samoa; eastward to the Marquesas Islands; 
Sandwich Islands ; westward in the New Hebrides and Solomon 
Islands ; and to East Africa. 

PiPTUEus AEGEE-TEUS, Wedd,; Hemsl.in Journ, Linn, Soc,, BoL 
XXX, (1894) p. 193; Beineche,^ in Engl, Jahrh, xxv. (1898) p. 627. 

Tongatabu; Fiji and Samoa; eastward to the Marquesas 
Islands; westward in the New' Hebrides and New Caledonia; 
and to Malaya. 



56 


MK. I. H. BURKILL ON 


Casitabinace^. 

^Casuarina equisetipolia, Forsf.; SemsL in Journ. Linn, 
Eoc,, Bot^ xxx» (1894) p. 194. 

Tongatabu; Fiji and Samoa; eastward to tbe Marquesas 
Islands I Sandwich Islands; westward in ISFew Caledonia and 
Solomon Islands; and to East Africa. Spread more widely by 
cultivation. 

HTDROCHARIDACEiE. 

^Halophiea otata, GaudicJi .; Hemsl, in Jowrn. Linn. Soc.,^ 
Bot. XXX. (1894) p. 194; H. ovalis, Hooh., LJngler, in JEngh hot. 
Jalirh. yii. (1886) p. 446. Not collected by Mr. Crosby. 

Tongatabu; Fiji and Samoa; westward in the Marianne 
Islands; and to East Africa. 

OECHIDACEiE. 

Spathoolottis PACIFICA, 'Reichh.f .; Semsl. in Journ, Linn, 
Eoc,, Bot. XXX. (1894) p. 194; Beineeke^in Engl. Jahrh. xxv. (1898) 
p. 603. 

Fiji and Samoa; eastward to Tahiti. 

Phaius Q-RANBiFOLixrs, Lour. FI. CocJiinch. p. 529. 

Eastward to the Cork Islands; westward in New Caledonia; 
and to Tropical Asia. 

GEOnORTJM sp. 

SoiTAMINE.aE. 

Ctjechma lonoa, Linn. Sp. Bl. p. 2 ; Beineche^ in Engl. Jahrh. 
xxv. (1898) p. 598. 

Fiji and Samoa; eastward to the Marquesas Islands. Widely 
cultivated. 

Zingiber Zeeumbet, Bo8c. ecu Sm, Fxot. Bot. ii. p. 105, t. 112 ; 
BeineGhe<i in Fngl. Jalirb, xxv. (1898) p. 597. 

Fiji and Samoa; eastward to the Marquesas Islands; Sandwich 
Islands; westward in the Solomon Islands; and to Tropical 
Asia. 

CannainwcAjA^w.; IIemshin Journ.Limi.Eoc.^Bot.TSX.(l%^4i) 
p. 194. 

Fiji and Samoa; Sandwich Islands; westward in New Cale¬ 
donia and Solomon Islands. Tropics generally. 

Beomeliace^. 

^Ananas sativtjs, Schult. f. Syst. vii. p. 1283. Observed by 
Mr. Crosby. 

Introduced from America into most parts of the tropics. 
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Taccacejb. 

Tacca pihhatifilAj Forst.; IlemsI^ in Journ, -Linn. Bot. 
xzx. (1894) p. 195 j Meinechey in EngL Jalirh. xsv, (1898) p. 595. 

Eiji and Samoa; eastward to the Marquesas Islands; Sandwich 
Islands ; w^estward in Hew Caledonia and Solomon Islands; and 
to Africa. 

Biosooreaceje. 

Bioscobea sativa, Linn, 5 LLejnsl, in Journ, Linn, 80 c,, Bot. 
xxs. (1894) p, 195. 

Fiji and Samoa; eastward to the Marquesas Islands; Sand¬ 
wich Islands j westward in the Caroline Islands ; and to Africa. 

Bioscobea alata, Linn ,; JBiemsh in Journ, Linn. 80 c., Bot, 
XXX. (1894) p. 195. 

Fiji and Samoa; eastward to the Marquesas Islands ; west¬ 
ward to Africa. 

L 1 LIACE.E. 

CoBDTLiHE TEBHiHALis, Kuntli \ Henul, in Jourii* Linn. 8 oc,y 
Bot. XXX. (1894) p. 195; Beineehey in Engl. Jahrh, xxv. (1898) 
p. 594. 

Tongatahu; Fiji and Samoa; eastward to the Low Archipelago; 
Sandwich Islands; westward in Hew Caledonia; and to Tropical 
Asia, but introduced into the tropics generally. 

Biahella kemobosa, Lam, (B. ensifolia, Bed. ; Hemsl, in 
Jottrn. Linn. 80 c., Bot, xxx. (1894) p. 193). 

Homuka; Fiji; eastward to Tahiti; Sandwich Islands; west¬ 
ward in Hew Caledonia and Solomon Islands ; and to the 
Mascarene islands. 

COMMELIHACE^. 

OoHMELiHA hxjdiflora, Linn ,; Hemsl. in Journ, Linn. Boe.y 
Bot, xxx. (1894) p. 195 ; Beinechey in Engl, Jahrh, xxv. (1898) 
p. 594. 

Fiji and Samoa; Sandwich Islands; westward in Solomon 
Islands. Tropics generally. 

Palmab. 

Phitchaedia PACIFICA, 8 eem, ^ H, Wendl, ; Hemsl. in Jomn, 
Linn. 8 oc., Bot, xxx. (1894) p. 195. 

Eua; Fiji and Samoa; eastward to the Marquesas Islands. 

^Cocos HHCiFEEA, Linn. ; Hemsl, in Journ. Linn. Soc., Bot. 
xxx. (1894) p. 195. Hamed in Mr. Crosby’s notes. 

Common in the Pacific and distributed throughout the tropics. 
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Panbanace^. 

Pamanus oboeatisstmus, Linn, f .; Memsl. in Journ^ Linn. 
Soc,, Bot. XXX. (1894) p. 196. 

Piji and Samoa; eastward to TaMti; Sandwich Islands; w^est- 
ward in Caledonia ; and to Tropical Asia. 

AKACBiE. 

Amoephophallbs sp. 

CoLOCASiA ANTiQTJOEiJM, Scliott, Meletem. i. p. 18. 

Widel}' spread tbrough the tropics by cultivation. 

HAlABACEiE- 

^CxMonocEA isoETrpoLiA, Ascliers.; Memsl. in Journ. Linn. 
Soc., Bot. XXX. (1894) p. 196; JEngler, in Bngl. hot. Jahrh. vii. 
(1886) p. 446. Not in Mr. Crosby’s collection. 

Tongatabu; Piji; westward to East Africa. 

^TTalodule attstealis, Miq .; Memsl. in Journ. Linn. Soe., 
Bot. XXX. (1894) p. 196; H. nninervis, Boiss., Bngler^ in Engl, 
hot. Jahrh. vii. (1886) j). 446. Not in Mr. Crosby’s collection. 

Tongatabu; Eiji ; Sandwich Islands; westward in tbe Mari¬ 
anne Islands, New Caledonia, and New Ireland; and to East 
Afiica and the Levant. 

CrPERACEiE. 

Maeiscus ELABELLIFOEMI8, M. B. ^ AT. JVov. Gen. et Sp. i. 
p. 215. 

Westward in New Caledonia and Solomon Islands; Malaya. 
Tropics of the New World. 

Maeiscus sieeeeianus, Mees in Linncea, ix. (1834) p. 286. 
Samoa; eastward to the Cook Islands; westward in New 
Caledonia; and to Africa. Warm countries of the Old World 
generally. 

Maeiscus albescens, Gaudicli .; Q. B. Clarke^ in Memsl. in 
Journ. Linn. Soc., Bot. xxx. (1894) p. 196. 

Tongatabu, Eua ; Fiji and Samoa ; eastward to the Cook 
Islands ; Sandwich Islands; westward in the New Hebrides and 
Solomon Islands; and to Africa. 

Maeiscus oypeeinus, VaM; C. B. Clarke, in Memsl. in Journ. 
Linn. Soc., Bot. xxx. (1894) p. 196. 

Fiji and Samoa; eastward to the Cook Islands; Sandwich 
Islands; westward in New’* Caledonia; and to Tropical Asia. 
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Cfpeeits eotukdhs, Linn, Sj>. JPL 45. 

Saaioa; eastward to tiie Cook Islands; Sandwicb Islands; 
westward in. New Caledonia. Tropics generally. 

Kyllihoia mohocephala, Mottl .; C. B, Glarhe,, in Hemsl. in 
Journ. Linn* Soc,, Bot. xxx. (1894) p. 197. 

Tongatabn; Fiji and Samoa; eastward to Tahiti; Sandwich 
Islands; westward in the New Hebrides, New Caledonia, and 
Solomon Islands; and to Africa. Warmer countries of the 
Old World generally. 

Eleochaeis plaktagiitea, B, Br. Brodr, p. 224. 

Fiji and Samoa; westward in New Caledonia ; and to Africa. 

FiMBEiSTYiiis mOjS'ostachya, HassJc, Bl. Jav, Ear. p. 61. 

Fiji; westward in New Caledonia. Tropics generally. 

Eimbeistylis jdiphylla, Vahl; O. B. Clarke^ in Ilenisl* in 
Journ, Linn, Soc,, Bot, xxx. (1894) p. 197. 

Tongatabu; Fiji and Samoa ; westward to the Marquesas 
Islands; Sandwich Islands; westward in the New Hebrides, 
New Caledonia, and Solomon Islands. Tropics generally. 

Lepteojstia mtjoeohata, Eich.-, Bruce in Journ, Bof, xxx. 
(1892) p. 86. 

Fiji; westward to the Mascarene Islands. 

Eyhchospoea aueea, Vahl, JEnuni. Bl. p. 229. 

Fiji and Samoa; eastward to Tahiti; westward in the New 
Hebrides and New Caledonia. Tropics generally. 

ScLEEiA maegaeitipeea, WilU. 8p. BL It. p.812. 

Fiji and Samoa; westward in the New Hebrides, New Caledonia, 
and Solomon Islands; and in Australia. 

ScLEEiA xithospeema, 8w. ; C. B. Clarke, in IlemsL in Journ. 
Limn* Boc*, Bot. xxx. (1894) p. 197. 

Fiji and Samoa; westward in the Solomon Islands; and to 
East Africa. Also in Tropical America. 

ScEEEiA BEPAUPEEATA, BoeckL\ Q. B. Clarke, in Semsl, in 
Journ. Linn, Soe., Bot. xxx. (1894) p. 197. 

Fiji and Samoa ; w^estward in New Caledonia. 
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Paspalum sCEOBicxjiiATUM, ; MemsL inJourn, JLinn. Soe,^ 
Bot. xsx. (1894*) p. 197 ; BeineeJce, in Engl, Bot, xxv. (1898) 
p. 582. 

Piji and Samoa ; eastward to the extreme islands of the Low 
Archipelago; Sandwich Islands; westward in the CsTew Hebrides 
and ISTew Caledonia ; and to Africa. 

Panicfm pilipes, Bfees ; Eemsl. in Journ, Linn. Soc.^ Bot, 
XXX. (1894) p. 197. 

Piji; westward in the Loiiisiade Islands; and to the Mascarene 
Islands. 

Panicum SAisroiJiifAEE, Linn .; Eemsl. in Journ. Linn. 

Bot. XXX. (1894) p. 197 ; Beineche^ in Engl. Jalirb. xxv. (1898) 
p. 583. 

Piji and Samoa; eastward to the extreme islands of the Low 
Archipelago ; Sandwich Islands; westward in the New Hebrides, 
New Caledonia, and Solomon Islands. Tropics generallj. 

PAiirioiTM AMBiGXJTJM, THn .; Eemsl. in Journ. Linn. Soc.^ Bot. 
XXX. (1894) p. 197. 

. Piji and Samoa ; eastward to the extreme islands o£ the Low 
Archipelago ; Sandwich Islands; westward in the New Hebrides, 
New Caledonia, and Solomon Islands; and to the Mascarene 
Islands. 

Opeismentjs COMPOSITES, Boem. ^ Schult .; Eemsl. in Journ. 
Linn. Soc., Bot. xxx. (1894), p. 198; Beinecke, in Engl. Jahrl). 
xxv. (1898) p. 583. 

Piji and Samoa; eastward to the Low Archipelago; Sandwich 
Islands ; westward in the Caroline Islands and New Caledonia. 
Tropics generally. 

Set APIA GLAEOA, Beauv. Agrost. p. 51. 

Sandwich Islands; westw^ard in the Marianne Islands and 
New Caledonia. Tropics generally. 

A new arrival in Vavan {Qroslg). 

Cekchees oalycelates, Gav .; Eemsl. in Journ. Linn. Soc.^ 
Bot. xxx. (1894) p. 198 ; Beinecke, in Engl. Jahrh. xxv. (1898) 
p. 583. 

Tongatabu; Piji and Samoa; eastward to the Low Archipelago; 
Sandwich Islands ; westward in the New Hebrides and New 
Caledonia. 
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Thfabea sabmentosAj ; JSemsl, in Journ. Linn, Soc,^. 
Boi, XXX. (1894) p. 198. 

Fiji j eastward to tlie Low Archipelago ; westward in the New 
Hebrides, New Caledonia, and Caroline Islands ; and to the 
Mascarene Islands. 

Coix Lacheyma-Jobi, Linn,\ IIem8l.inJourn.Linn.Boc„BoU 
XXX. (1894) p. 198 ; Beineche^ in Bngl, Jahrb. xxv. (1898) p. 582. 

Tongatabn ; Fiji and Samoa; eastward to the Society Islands, 
Low Archipelago, and Sandwich Islands; westward in New 
Caledonia and Solomon Islands. Very widely cultivated in the 
tropics. 

Imperata exaltata, Brongn, in Buperr. Yoy, Goq^,, Bot, p. 101. 

Fiji; westward in the New Hebrides: and to Tropical Asia, 
Tropics of the New World. 

Ahbeopogon ixteemedium, B, B)\ Prodr, i. p. 202. 

Westward in the New Hebrides; and to Africa. 

Heteeopogox coHTOETtrs, Beauv, ex Boem, ScJmlt. Syst. ii. 
p. 836. 

Fiji; eastward to Tahiti; Sandwich Islands ; westward in New 
Caledonia. Warm countries generally. 

Chetsopogoh acictjlatus, Trin, (Andropogon aciculatus, 
Betz ,; BLemsl, in Journ, Linn, Soe., Bot, xxx. (1894) p. 198). 

Fiji and Samoa; eastward to the Low Archipelago; Sandwich 
Islands; westw^ard in New Caledonia and Marianne Islands; 
and to the Mascarene Islands. 

Cyhodon" Daotylon, Pers, Syn, i. p. 85; Beinecke^ in MngL 
Jakrl, XXV. (1898) p. 584. 

Samoa; eastward to Tahiti; Sandwich Islands; westward in 
New Caledonia. Tropics generally. 

Eleusixe ihdica, Gaertn ,; Seiml, in Journ, Linn, Soe., Bot, 
xxx. (1894) p. 198 ; Beineehe^ in "Engl, Jalirh, xxv. (1898) p. 584. 

Fiji and Samoa; eastward to the Low Archipelago; Sandwich 
Islands; westward in the New Hebrides, New Caledonia, and 
Solomon Islands. Tropics generally. 

Cehtotheoa liAPPAOEAjP^sz?.; JELemd, inJourn,Linn, Boc,^Bot„ 
xxx. (1894) p. 198 ; BeinecJce^ in Engl, Jalirl, xxv. (1898) p, 584. 

Fiji and Samoa; eastward to the Marquesas Islands; westward 
in the New Hebrides, New Caledonia, and Solomon Islands ; 
and to Africa. 
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PoEOCAEPUS EIATA, B, Br, ; Renisl, in Journ, Linn* Soc,^ Bot. 
xxx. (1894) p. 199. 

Fiji; westward in Australia and Malaya. 

CrCADAGEiE. 

Ctcas oiecikalis, Linn ,; Hemsl, in Journ, Linn, Soc., Bot, 

XXX, (1894) p. 199. 

Fiji and Savage Island; westward in the JS’ew Hebrides, Hew 
Caledonia, and Solomon Islands; and to East Africa. 

SELAG^mELLACEAS. 

^'Selaginella sp. Mentioned in Mr. Crosby’s notes, but not 
collected. 

LTCOPODTACEJil. 

Lycopodium ceeituum, Linn ,; Remsl, in Journ, Linn, JSog., 
Bot, XXX. (1894) p. 202; Christ, in Bngl, Jalirl, sxiii. (1897) 

p. 866. 

Fiji and Samoa; eastward to the Marquesas Islands; Sandwich 
Islands; westward in the Hew Hebrides, Hew Caledonia, and 
Solomon Islands. Warmer countries generally. 

PsiLOTUM coMPLAHATUMj/S^an 8yn,Fil, pp.l88,414,tab. 4.fig. 5. 
Fiji and Samoa; eastward to the Society Islands; Sandwich 
Islands; westward in the Solomon Islands; and in most parts 
of the tropics. 

Filices. 

Gtleichenia dichotoma, Hooh ,; Hemsl. in Journ. Linn. Soe.^ 
Bot. XXX. (1894) p. 199; Christ, in Bngl. Jalirb. xxiii. (1897) 
p. 864. 

Fiji and Samoa; eastward to the Marquesas Islands; Sandwich 
Islands ; westward to the Hew Hebrides, Hew Caledonia, and 
Solomon Islands. Tropics generally. 

Bataelia soeida, 8w.', Hemsl. in Journ. Linn.8oc., Bot. xxx. 
(1894) p. 199 ; Christ, in Engl, JaJirh, xxiii. (1897) p. 839. 

Fiji and Samoa; eastward to the Low Archipelago; westward 
in the Hew Hebrides, Hew Caledonia, and Solomon Islands; 
and to the Masearene Islands. 

Dataeeia SPEEUNCiG, Baker, 8yn. Eil. 100; Christ, in Engl. 
Jahrh. xxiii. (1897) p. 341. 

Fiji and Samoa; eastward to Tahiti; Sandwich Islands ; west- 
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ward in the New Hebrides, New Caledoaia, and Solomon Islands. 
Tropics generally. 

Hypolepis tenuifolia, Bernli. ; Memsl. in Journ, Linn. Soe., 
Bof. XXX. (1894) p. 200; Okrist^ in Bngl. Jalirh. xxiii. (1897) 
p. 343. 

Fiji and Samoa; eastward to Tahiti; Sandwich Islands; west¬ 
ward in New Caledonia and Solomon Islands ; and to the 
Mascarene Islands. 

Adiat^titm HispiniTLiiM, Sto ,; JECemsl, in Journ. Linn. Soo., 
Bot. XXX. (1894) p. 200. 

Fiji; eastwwd to Tahiti; westward in the New Hebrides and 
New Caledonia; and to East Africa. Also in Jamaica. 

Ltkdsata eysifolia, Sw. Syn. Bil. pp. 118, 3L7; Christ, in 
JEngl. Jalirh. xxiii. (1897) p. 342. 

Fiji and Samoa; westward in the New Hebrides, New Caledonia, 
and Solomon Islands ; and to the Mascarene Islands. 

Pteeis qtabeiauetta, Betz .; JEemsl.in Journ. Linn. Soe., Bot. 
XXX. (1894) ]3. 200; Christ, in Engl. Jalirh. xxiii. (1897) p. 344. 

Fiji and Samoa; eastward to Tahiti; Sandwich Islands; west¬ 
ward in the New Hebrides, New Caledonia, and Solomon Islands. 
Tropics generally. 

Pteeis teipaetita, Sw. Syn. Eil. pp. 100, 293. 

Fiji and Samoa; eastward to Tahiti; westward in the N ew 
Hebrides, New Caledonia, and Solomon Islands; and to Africa. 

Pteeis loi^gipolia, Linn .; EEemsl. in Jonrn. Linn, Soe,, Bot. 
XXX, (1894) p. 200. 

Ena; Fiji; westward in the New Hebrides. Nevx Caledonia, 
and Solomon Islands. Tropics generally. 

Pteeis ensipoemis, Burm. /.; ELemsl. in Journ. Linn. Soe., 
Bot. XXX. (1894) p. 200. 

Fiji and Samoa; westward in tbe New Hebrides, New Caledonia, 
and Solomon Islands; and to the Mascarene Islands. 

Aspleotifm Nidus, Bp. Bl. p. 1537; Christ, in Engl. 
Jahfb. xxiii. (1897) p. 345. 

Fiji and Samoa; eastward to the Low Archipelago; Sandwich 
Islands; westward in the New Hebrides and New Caledonia; 
and to the Mascarene Islands. 
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Asplesium palcatitm, Lam ,; JSemisl, in Journ* Linn. Soe.^ 
Lot. XXX. (1894) p. 200; Christy in JEngl. Jalirh. xxiii. (1897) 
p. 347. 

Tongatabu; Fiji and Samoa ; eastward to Tahiti and Christmas 
Island; westward in New Caledonia, Solomon Islands, Norfolk 
Island, and the Louisiade Islands ; and to Central Africa. 

Nephuobium dissectum. Lew. ; LLemsl. in Journ. Linn. Soc.^ 
Lot. XXX. (1891) p. 200. 

Fiji and Samoa; eastward to Tahiti; westward in the New- 
Hebrides and New Caledonia ; and to the Bfascarene Islands. 

Nepheodium tjnitum, B. £r. Brodr. p. 148, 

Fiji and Samoa ; eastward to Tahiti; Sandwich Islands. 
Warm countries generally. 

Nepheodiijm inyistjm, Garruth .; Hemsl. in Journ. Linn. Soc.., 
Bot. XXX. (1894) p. 201. 

Tongatabu; Fiji and Samoa; eastward to Tahiti and the Cook 
Islands; westward in the New Hebrides and New Caledonia; 
and in Malaya. 

Nepheodium molle, Lesv .; JSemsl. in Journ. Linn. 8oc., Bof. 
XXX. (1894) p. 201. 

Fiji and Samoa ; eastward to the Low Archipelago; Sandwich 
Islands; westward in the New Hebrides and New Caledonia. 
Tropics generally. 

Nepheojoixim eatipolixjm, Baker-, Hemsl. in Journ. Linn. 
Soc., Bot. XXX. (1894) p. 201. 

Ena; Fiji and Samoa; eastward to Tahiti; westward in the New 
Hebrides, New Caledonia, and Solomon Islands; and to Malaya. 

Nepheolepis acuta, Brest ; Hemsl. in Journ. Linn. Soc., Bot. 
XXX, (1894) p. 201; Christ, in Engl. JaJirh. xxiii. (1897) p. 355. 

Tongatabu; Fiji and Samoa; eastward to tbe Austral Islands; 
westward in tbe New Hebrides, Solomon Islands, and Caroline 
Island. Tropics generally. 

It is the commonest fern in the island; the type and the 
variety rufescens both occur. 

roLiPonirM ABNASOENS, 8w.; Hemsl. in Journ. Linn. Soc., 
Bot. XXX. (1894) p. 201. 

Fiji and Samoa; eastward to Tahiti and Christmas Island; 
westward in the New Hebrides, New Caledonia; and to Africa. 



THETLOBA OP TATAF. 


65 


PoiiTPODiirii Phymatobes, Linn.\ Semsl. mJourn» Linn. Soe.^ 
Lot. XXX. (1894) p. 201. 

Tongatabu ; Piji and Samoa ; eastward to tbe Marquesas 
Islands ; westward in the New Hebrides, New Caledonia, and 
Solomon Islands ; and to Africa. 

Aoeostichum atjeeijm, Linn ,; Hemsl. in Journ. Linn. Soc,^ 
Bot. XXX. (1894) p. 201. 

Tongatabu; Piji and Samoa; eastward to Tahiti; westward in 
the New Hebrides, New Caledonia, and Solomon Islands. Tropics 
generally. 

Aceostichum: sgais’bens, J. Sm. in Hook. Journ. Bot. It. 
(1842) 149. 

Piji and Samoa; westward in New Caledonia: and to Tropical 
Asia. 

ScHizjEA BioiTATA, Sw. ML pp. 150, 380. 

Piji; westward to the Mascarene Islands. 

ScHizJSA BICHOTOMA, Siv.; HemsL in Journ. Linn. Soc., Bot, 
XXX. (1894) p. 201 ; Christ, in Engl, Jahrh. xxiii. (1897) p. 364. 

Piji and Samoa; eastward to the Low Archipelago ; Sandwich 
Islands; westward in the New Hebrides, New Caledonia, and 
Solomon Islands. Tropics generally. 

Ophiogbossum pekbulijm, Linn.] HemsLin Journ. Linn. Soc., 
Bot. XXX. (1894) p. 202; Christ, in Engl, Jahrb. xxiii. (1897) 
p. 365. 

Tongatabu; Piji and Samoa; eastward to the Society Islands; 
westward in the New Hebrides and New Caledonia; and to 
East Africa. 
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On the British Species of Sea-ThriftB and Sea-Lavenders. 

By G. Claeidqe Deuce, M.A., D.L.S. 

[Eead 6th December, 1900.] 

The Sea-Thrift is one of our most widely distributed maritime 
plants, occurring as it does along the entire coast-line of the 
British Isles, It grows on mud-flats and on sandy and shingly 
places fronting the sea, extends up the sides of tidal rivers, and 
is even more at home on the bare rocky clifls and islets of the 
western coast; again we meet with it on rocky clifls, and on the 
bare stony shoulders and summits of our highest mountains. 
There is evidence to show that it is found on sea-clifls up to 
700 feet, but few details are forthcoming as to its occurrence 
Irom this altitude to that of 1800 feet, although it is not un¬ 
likely that ill the West of Scotland it may be pretty generally 
distributed through this altitudinal zone. In Durham it grows 
on Widdy-bank in Teesdale, but, so far as my experience goes, 
it is a rare plant betiveen 1500 and 2000 feet. It is rather 
common on the cliffs of Snow’don between 2200 and 2700 feet, 
as it is on some of the Scottish mountains between 2900 and 
4000 feet. On the Great Orme’s Head it occurs at 600 feet, on 
Scawfell between 300 and 900 feet, and is common on the Irish 
mountains, between 2400 and 3400 feet. It grows at lOllarney, 
w^here the land surface is only 90 feet above sea-level; but in 
Ireland it is not recorded from situations more than TO miles 
from the coast. In Somersetshire it has been seen in stony 
fields 300 feet above sea-level and as far inland as 30 miles. 

This wide altitudinal, combined as it is with an extensive 
geographical, range, and with a power of adaptability such as is 
evidenced by the extreme differences of localities, already indi¬ 
cated, would lead us to expect considerable variation in the 
species. That it possesses at any rate supeiflcial diftereiicea, 
is shown by the fact that at one time or another attempts have 
been made'by British botanists to establish varieties; but whether 
from the diagnoses being faulty, or from the inconstant cha¬ 
racters on which these varieties have been based, or from w^aiit 
of attention being given to the subject, only one variety now 
iigures in our British list, namely the var. planifoUa of Syme- 
In the first edition of the ‘ Manual of British Botany,’ p. 245 
(1843), Babingtou established a variety of Statice Armerm as 



EEITISH SEA-TJSBIHTS A3fJ> SEA-LAVENDEES. 


07 


Tar. alpna^ but this, as his herbarium shows, is based on a speci¬ 
men gathered by him on Twll Dhu, CarnarTonshire, in 1832, which 
differs in “being only more constantly hairy”; but in the second 
edition of the Manual (1847), p. 261, he describes it as haying 
“broader leaves” and “with petals | as long as the villose-striate 
tube of the calyx,” and there is a specimen in his herbarium 
from Snowdon gathered in 1847. ]?7either of these has anything 
to do with Armeria alfina^ Willd. (which is a plant of the moun¬ 
tains of Central Europe), and they are scarcely separable from the 
coast form of A. puhescens^ Link, lu the third edition, p. 262 
(1851), he describes var. ptihescens (Link), and refers to the 
“ Engl. Bot. plate no. 226 ” of the first edition as representing 
it, and says “ the calyx-tube is hairy on the ribs only.” In the 
seventh edition of 1874 three varieties are given:—var. di.maritima, 
(W*illd.) (which he says is synonymous with A. Bom., 

and A. pKbescenSj Link); var. b. planifoUa (the variety established 
by Syme in the third edition of English Botany, vol. vii. p. 158, 
under A. vulgaris, Benth., and figured on plate 1153): and var. c. 
duriusciila, Bab., described as having very slender 1-veined sub- 
triquetrous leaves. 

In 1848 the genus Armeria was monographed hy Boissier for 
Be Candolle’s ‘ Prodromus ’ (vol. xii. pp. 674-689); and the 
author divides the genus into two sections—1. Macrocentron, and 
2. Plagiobasis; the latter contained the British species. Boissier 
has again divided Plagiobasis into two groups: i. Holotrichse, 
characterized “Tubus ealycinus totus et ad costas et ad costarum 
intervalla pilosus”; and ii. the Pleurofcrichae, with “Tubus calycis 
ad costas tantiim pilosus, intervallis costarum glabris.” 

In section 1 he puts A. maritima, Willd., Enum. Hort. Berol. 
i. p. 883, which he says occurs in “ Suecia et Norvegia, Anglia, 
Hibernia, Germania boreali et Gallia oeeidentali.” To this 
group he also puts ^4. puhigerai “Ab A. maritima sat differre 
videtur caule basi sufirutescente foliis l-l-J poliic. rigidis tri- 
quetris regulariter in rosulam more AcantJioIimonis congestis. 

/3 scoticcK, pubescentia foliorum rariori,involucre glabro. In Insula 
Stafia Seotiae ubi Seapink dicitur legit cl. A.BC.” 

In PieurotrichsB Boissier puts A.puheseens, Link, in ‘Bepert. 
I^at. Cur. Berol. i. p. 180 ’ ... “In arenosis praBsertim maritimis 
Suecise in Hallaiidiae, Germanise septent., Angliae et Scotia (hie 
quoqiie in montibus ex herb. gen. Berol), Galli® Handle .. 

It is the Siatiee elongata var. pnhescens of Kceh, Syn. p. 595 
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(1887), and tlie S. Armeria, Engl. Bot. t. 226 (“ pra3ter pubeni 
non indicatam bene respondet ”). This differs, he says, from 
A. maritima ah ea tantnm hracteis paulo acutioribus, scapis 
longioribiis et pr^sertim ealyce ad eostarum intervalla non piloso 
vix recedit. Si observationes ulteriores hunc cbaracterem non 
constantem esse probarent tunc huic specie! potius quam nnlli 
A» ^uheBcens conjnngenda esset.” *We shall gather from 
the description that Boissier was somewhat doubtful as to the 
specific distinction of A, maritima and A. pulescens. We must, 
however, bear in mind that this rather artificial character of the 
pubescence being limited to the ribs or being spread over the 
whole of the calyx-tube determines the limitations of the two 
groups, the Holotrichse aud the Pleurotriehse, and that the 
European members of the genus which I hare examined fall 
very clearly into one or other of the groups; and, so far as I am 
aware, no one has suggested that A. sihirica^ A* jilicaulisy or 
A*juncea^ which belong to the Holotrichse, are mere homologiies 
of any species included in the Pleurotrichse, however closely 
allied A. puhescens and A. maritima may be. 

In ‘ The Student’s Elora,’ Sir J. B. Hooker has called our 
British plant A. vulgaris^ Willd., and under it has placed as 
synonyms A. maritima^ Willd., A» puhescens^ Link, A, guhigera 
var. scotica, Boissier,-4. duriuscula, Bab., and Statice Armeria, L.; 
but this latter synonym does not belong to the British plants, and, 
as the specimen in the Linnean Herbarium shows, is the Armeria 
elongata, Hoffm. Hooker’s description includes no reference to 
the spaces between the ribs being naked or hairy, and with the 
exception of the var. flanifolia all varieties are ignored. In the 
third edition of ‘ English Botany ’ (vol. vii. p. 158) Syme says 
that the character derived from the calyx-tube being glabrous or 
hairy between the ribs is inconstant and is utterly worthless as 
a means of separating the various forms, as has unfortunately 
been done by M. Boissier in . . , the ^ Prodromus.’ ’’ This very 
positive statement led me to examine our British forms as well 
as the European species; and it is with the desire to call the atten¬ 
tion of botanists to the subject that I have prepared this paper. 
It may be well to mention that Willkomm & Lange in tbeir ‘ Pro- 
dr.omus Plora Hispanica,’ following Grenier & Godron in their 
‘ Elore de Erance,’ have united under one species A, maritima 
and A, pulescem ; and Hartman, in his ‘ Handhok i Skandina- 
viens Flora,’ has gone still further by putting A. maritima and 
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A, sihiriea as sub-species under A. elon^ata; so thab these 
authors appear to agree with Sir J. I), Hooker and Sjine in their 
opinion of the insignificance of the value of the character which 
Boissier thought sufficiently definite to separate the genus into 
sections. Hyman, in his ‘ Conspectus Elorse Europsese,’ pp. 614- 
616, hovrever, follows M, Boissier’s arrangement, with the result 
that the two species, which by many authors are considered to 
be synonymous, are separated by five intervening species, 
A, pulescem being numbered f35 and maritma 41- 

So far as my limited observations of the European plants go, 
I have been surprised to find how readily this trifling character 
proved sufficient to separate the two groups, and, with the ex¬ 
ception of the British plants, the division does not appear to be 
unnatural. 

In the examination of a large number of British specimens, I 
also found this character more definite and stable than I ex¬ 
pected, and there was but little difficulty in referring the fruits 
of mature specimens to one or other of the varieties. In order 
to do this correctly care must be taken, especially with immature 
specimens from the herbarium, as sometimes, from the hairs on 
the ribs being pressed down, the appearance is given of the hairs 
being situated also upon the intercostal spaces. In such ex¬ 
amples it is a good plan to cut the fruit transversely and look 
down the intercostal spaces, when one can more readily deter¬ 
mine to which variety it belongs, and it is best to use a one-inch 
objective. Therefore my experience does not support Boswell 
Syme’s statement as to the instability of the character. The 
fruits vary considerably in hairiness, and it is weU to bear in 
mind that the hairs are not soft and thin, hut that they are stiff 
and relatively stout; also, that while a fruit may be thickly or 
thinly clothed with hairs, it doe? not follow that the plant which 
has the fruits thickly covered with hairs on the nerves have them 
also on the intercostal spaces, nor does the fruit when the ribs 
are thinly covered with hairs have necessarily the interspaces 
bare. These bare spaces between the ribs are sometimes wide 
enough to allow of the character being observed by the naked 
eye. Distinct as the character appears to be, I am at present 
unable to correlate it with any other distinctive character; nor 
can T suggest that it is due to ciimatal, altitudinal, or geo¬ 
graphical cause, since both forms are found on the cold shoulders 
and summits of mountains, and on the face of sunny cliffs, both 
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are found not only on estuarine mud-flats at the coast-level, but 
also on niountain tops, the plant v^itb bare intercostal spaces 
occurring on Ben Lawers, Snowdon, Little Calrannocb, and 
Carran Tual, while others from Ben Heasgarnich in G-len Lyon 
belong to the form with hairy intercostal spaces. 

The geographical distribution of the two plants, so far as the 
British Isles are concerned, is also very similar. But although 
the character alluded to is trifling it is, as I have said, constant, 
and hitherto I have been unable to find two fruits from the same 
plant that differ in this particular: not only so, but all the 
individual specimens (numbering a himdred) which I examined 
on the Snowdonian cliffs belonged to the variety with the inter- 
costal spaces bare ; while specimens gathered by Dillenius 174 
years previously, and others in the British Museum Herbarium 
obtained nearly half a century ago from Snowdon Peak, and 
those collected by Babington from Crib Groch in 1847 and from 
Twll Bhu in 1832, belong to the same form. From this fact we 
may presume that the character has some degree of constancy 
and can be perpetuated by seed, although at present we lack 
direct evidence on this latter point. It is not improbable that 
the numerous plants of the Thrift on the Snowdonian cliffs may 
have originated from a comparatively small number of wind¬ 
blown seeds from the neighbouring coast. Various theories 
have at one time or another been suggested to account for the 
occurrence of the Maritime Thrift in alpine places. I am not 
one of those who believe that it is caused by any advancing or 
receding thermal changes, but think that its presence on the 
mountains can be accounted for by the wind carrying the seeds 
from the coast to a place which, being bare of other vegetation, 
is suitable for the Thrift; and its comparative rarity on the lower 
levels is probably due to the fact that in these situations there 
is a much greater amount of competing vegetation against which 
the Thrift cannot snccessfnliy colonise. Mountains offer the 
not less important factor of a moisture-laden air, which is not so 
uniformly present in the lower areas aw'ay from the coast. An 
examination of the structure of the fruit with its enveloping 
ealjx will show how highly specialized it has become, and chiefly 
perhaps in those structural characters which enable it to he 
more readily carried by the wind to a suitable place of grov\th, 

I hope to have the assistance of Mr. Boulton, Jiin., of Oxford, 
in making some experiments on the comparative culture of the 
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two varieties in various soils, and also in growing tliem from 
seed, so as to ascertain more positively than I can at present the 
permanence of the character here described, and whether it can 
be transmitted to the offspring unchanged. 

Brief allusion may be made to the yariety planiJoUa of Syme, 
which unfortunately is only based on a cultivated specimen from 
Mr. H. C, Watsou^s garden, said to have been brought from the 
Scottish Highlands, and thus lacks the importance it might have 
had if it had been compared with the plant growing in its 
natural home, I have observed that plants of both A, maritima 
and A, puhescens^ when cultivated, have a tendency to produce 
broader leaves which are also flatter, and consequently the veins 
are more readily seen. Moreover, if the basal portion of the 
early leaf, even of the coast or mountain plant, be examined, one 
is able to see the fibro-vascular strands varying from live to 
seven in number. These usually either run out, coalesce, or 
disappear at a greater or lesser distance from the base. If a 
section of the leaf with apparently one nerve only be made, one 
is able to observe seven fibro-vascular strands; but the type 
specimen of Mr. Watson’s cultivated in the Cambridge Botanic 
G-arden, which is preserved in Babington’s Herbarium, shows 
that some of the leaves are three-nerved. Personally, I do not 
attach great importance to the character derived from leaf- 
nervation ; but it may be found that the mountain plants which 
Prof. Babington named planifoUa, from specimens collected by 
me on Little Ciilrannoch and Ben Lawers, in which the leaves 
are certainly broader than is usual, possess other marks of dis¬ 
tinction, but I at present know of none. I have a plant from 
the Norfolk mud-flats with even broader leaves, in which three 
nerves are more distinctly seen than in the Breadalbane speci¬ 
mens, and a similar plant from Wensleydale is contained in 
Babiugton's Heibariuiu, and these are wortliy farther study. 

In the ‘ Conspectus Fiorm Europmoe,’ Nyman, following the 
arrangement adopted by Boissier in the ‘ Prodromus,’ puts the 
variety planifoUa of Syme under Armeria pubescent, Link, in 
the Pieurotrichae ; but I possess specimens agreeing wuth the leaf- 
characters of planifolia which have the fruit of the Holotriehse 
and therefore belong to A, maritima : that is, if we give specific 
distinction to maritima and puhesceiis^ each has a broad-leaved 
form planifolui. 

Nyman places Babington’s A, durimcula mx^ev A, pube$(^Gm^ 
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but A. maritima has an equally narrow-leaved form ; while Bab- 
ington’s A. piihigera from Southern England (which is said not to 
be identical with Boissier’s plant similarly named) is put under 
A, maritima. Boissier’s A. piibigera^ it will he remembered, has 
a variety scotica from the Isle of Stafc; but I cannot see that 
either Boissier’s or Babington’s puhigera is specifically distinct 
from A. maritima. The British plants named puhigera differ 
chiefly in the shorter leaves, which form therefore more compact 
tufts. 

A few words may be given to the nomenclature of the Thrifts 
and the Sea-Lavenders. To those who follow the law of priority 
for genera as well as species, the present arrangement adopted in 
our text-boolis must be unsatisfactory, and especially so to 
those who choose the date 1753 as the starting-point for the 
citation of both genera and species. Tournefort in his ‘Institu- 
tiones’ properly defined these two genera, which are well differen¬ 
tiated not only by their habit, but by their morphological 
characters, giving the name Statice to the Thrifts and Limonium 
to the Sea-Lavenders ; but, unfortunately, Linnaeus, in the first 
edition of the ‘ Species Plantarum,’ united them into the one 
genus Staticei the first and only Thrift being the first species, 
which he calls Statice Armeria. This Linnean species is, how¬ 
ever, an aggregate one; and from examination of the Linnean 
Herbarium I can say that the specimen there is not our British 
plant, but the species named by Koch Armeria elongata and by 
Willdenow A. mlgaris., and referred to by Linnaeus in the first 
and second editions of the ‘Elora Suecica.’ The remaining species 
of Statice in the ‘ Species Plantarum’ are all Sea-Lavenders. In 
1809 Willdenow, in the ‘Ennmeratio plantarum Horti Eegii 
Botanici Berolinensis,’ separated the Thrifts from the Sea- 
Lavenders and called them Armeria, a name which had been 
used by Linnaeus in the first edition of the ‘ Systema’ of 1735; but 
the synonym of Lychnidea, quoted by Linnaeus from Billenius, 
Kuntze (in opposition to the view of the ‘ Index Ke wen sis 
identifies with the Linnean genus I*Mo(c, and in the 2nd vol. 
p. 432 of the ‘Eevisio G-enemm Plantarum,’ where betakes 1735 
as the starting-point for generic citation, he replaces the name 
of the Polemoniaceous genus FJilox by that of Armeria^ and 
substitutes Willdenow’s Armeria by that of Statice. Boissier, 
unfortunately, in the ‘ Prodromus ’ followed Willdenow in 
reversing the names given by Tournefort for these genera, as 
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tien would have been a convenient time to have restored the 
names used hj Tournefort in tlie ‘ Institutioues.* It is possible 
that if, in tlie years intervening between the dales of 17o3 and 
1809, there bad been no restoration of Tournefort’s genera, 
Willdenow may have been justified in finding another name for 
the Thrifts, since, although the Thrift has the ‘‘priority of place” 
in the ‘ Species Piantarum/ this Neo-American law necessarily was 
unknown to Willdenow, and is even now not generally followed, 
while he possibly was influenced by the fact that the greater 
number of species in the Linneaii genus Sfatioe consisted of Sea- 
Lavenders, and therefore to them belonged the name Statice ; 
but I think there is no valid reason for his neglect of the general 
opinion of contemporary botanists or in wilfully ignoring the 
use of these names by the distinguished botanists Tournefort, 
Dillenius, Moebring, Amman, and many other pre-Linnean 
botanists (I am using the term pre-Linnean to signify that their 
use of the names Statice and Limoiiicm was made before the 
date of 1753, and not necessarily that in all cases they preceded 
Linnaeus). Moreover, very shortly after the establishment of 
the Linnean genus Statice in 1753, our own countryman John 
Hill (who was a keeper of Kew G-ardeus, and who lived at Den¬ 
ham in Buckinghamshire) published in 1756 the ‘ British Herbal ’ 
on Tournefortian lines, in which he again separated the two 
genera under TourneforPs names,and thus describes the Thrift:— 
Linn^eu8, he says, “ confounds the sea-lavender with the thrift. 
He takes away the genericai name iimonium, and makes all these 
plants species of statice; but there is an absolute and essential 
distinction in the general cup, which supports that in the form 
and universal aspect. Thus Nature confirms the obvious dif¬ 
ferences, and thus [Linnseus] has confounded them; not heed¬ 
lessly, for he names this very difference, acknowledging, that 
while the common cup of the Iimonium contains a great number 
of flowers in a long series, and is simple, and of an oblong form ; 
that of statice is triple, and comprehends them in a round 
cluster. This we shall explain at large in its place, treating of 
statice.’® Under Limonium he has three species, and under 
Statice one species, Statice vulgaris ; and says ‘‘‘ there is no other 
known species distinct from this,®’ a statement quite Benthamiau 
in its generalization, although Kuntze is even now practically in 
accord with him. In this ‘Herbal’ Hill has not adopted the 
binomial system, and for that reason some authorities would 
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probaMj say tliat it is not valid for the citation of genera; but ’I 
do not see that this should be the case, however it may militate 
against Hill being cited as the author of the specific name, which 
in one of these instances happens to comply with the Linnean 
plan* Even if we ignore Hill, w^e shall find that Miller, in the 
sixth and seventh editions of the ‘ Grardener’s Dictionary ’ of 
1752 and 1759, had also taken the same line; but these again 
are editions in which the binomial system is not adopted. 
In the eighth edition of 1768, however, the reformed plan is 
followed, and there are three species described, namely: Statice 
Armeria, which is the Armeria elongata of Link; Statice minor, 
which is the ^4. alpina of Willdenow; and Statice maritima, 
our Sea-Thrift, and which, following Nyman and other authors, 
we shall connect with the Holotrichous Armeria maritima. 

In addition to Hill and Miller, Eahricius in the ‘Euuite- 
ratio ..... plantarum . . . Helmstadtiensis ’ also uses the 
Tournefortiau names of the genera in the same way; as does 
Adansoii in the ‘Eamillea des Plantes’ of 1763, and Moench 
in the ‘ Methodus ’ of 1794, and other authors. Moreover, 
Medikus in * Staatsw. Tories. Churpf. Phys.-Oek. GeselL’ (1799), 
p. 228, used the name Folyanthetnum for the Thrifts before the 
establishment of Willdenow’s genus Armeria, which is therefore 
invalid from another cause, tbe only reason left for the retention 
being the powerful one, that of its beiJig in nearly general use. 
Kuntze in his severely criticised ‘ Pevisio ’ adopted the view 
I advocate, and it is tollowed in N. L. Britton’s ‘ List of Pteri- 
dophyta and Spermatophyta of North-eastern North America,* 
and by N. L. Britton and A. Brown in their ^ Illustrated Elora 
cf the Northern States and Canada.’ 

I now give the results of my examination of British specimens 
of the Thrifts which belong to the Pleurotrichous Armeria 
pnhescens, Link, from the following localities:— 

Cubo, Guernsey (“A. duriiiscula''); Tors near the sea, Ilfra¬ 
combe (Herb. Bab. 1848) ; Torr Cross, 8. Devon ; Portland, 
Dorset; Littlehampton, Hastings, Sussex ; Gravesend, E. Kent; 
Porlock Weir, Somerset; Wells, Norfolk; Aber coast, Pwlheli 
coast, Crib Goch (Dillenius, 1726), Snowdon (Herb. Bab. 1847 
and Twi Dim 1832, as alpina), Ciogwyn du yr Arddu, at 2200-- 
2700 feet, Carnarvonshire ; Dulas Bay, and Aberfrawy, An¬ 
glesey; Wainfieet, Lincolnshire (Eev. H. J. Eiddelsdell); Hillno, 
Cheshire; Southport, Lancashire; Wensleydale, Yorkshire; Torr 
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Sands, Wigtownshire; Gullane Links, East Lotkian; Een 
Lawers (a broad-leaved form), Mid PertbsKire; Ben Laiogb, 
Argyll; Little Culrannocb (a broad-leaved form), Eorfar; skores 
of Lock Duicb, West Eoss-shire ; Balta Sound, Shetland ; sum¬ 
mit of Carran Tual, Co. Kerry; top of Crogkea mountain (Herb. 
Babington, 1840), Aekil Island, Co. Mayo. 

The following localities yield the Holotrickons A. rnaritima^ 
Willd., Statice maritma. Mill.:— 

St Helier, Jersey (Herb. Babington, 1837); between Hortk- 
fleet and Greenhitke, Eolkestone (A. inihigera seoHca, W. W. 
iSewkould, 1848, and also named pubigera by Syrne), Kent; 
Selsey Island (Herb. Dillenius), West Wittering (A, piibigera 
scotica^ W. W. Newkould in Herb, Bab. 1843), Hastings, Sbore- 
bam, Sussex; Southampton (H. pubigera acoiica^ Herb. Bab. 
1827), Hants; Bradiiig, Isle of Wiglit; Chesil Beach, Dorset; 
Slaptoii, Devon (Eev. H. J. Eiddelsdell); Tbe Lizard (Eiddeis- 
dell), St. Ives, Cornwall; Brean, and also 30 miles inland at 
300 feet, Somersetsbire; Tenby, Pembrokesbire; Berth, Cardi¬ 
ganshire ; Barmouth, Merionethshire; Great Orme, Bangor, 
Carnarvonshire; Dulas Bay, Anglesey; Ehuddlan Bay, Elint- 
sbire; Eedear, Worthall, Yorkshire; mud-banks by the Tees, 
Seaton Carew (Herb. Oxon.), Teesdale, Co. Durham; Eirtb of 
Eorth ; Kirkcaldy ; coast of Elgin; Brodick, Isle of Arran ; 
coast of Inverness ; Ben Heasgaruicli (broad-leaved form), M. 
Perthshire ; Elagga, Shetland; Bangor, Co. Down ; Asbedon, 
Co. Antrim. 

Armeria mlgari-plantaghiea. Under this name Syme, in Engl. 
Bot. vii. p. 159, describes and on plate 1155 figures a plant 
which be gathered on tbe slopes of St. Brelade’s Bay, Jersey, 
growing with both tbe supposed parents. There is a specimen in 
Babington’s Herbarium which shows that, as far as size goes, it 
is intermediate between the two species. Tbe fruit is pleuro- 
tricbous and tbe stems are glabrous, and I can see no trace of 
b} bridity in tbe herbarium specimen; but it would be advisable 
to see tbe plants growing before making a positive statement. 
Eor tbe present I should prefer to leave it under Statice planta- 
ginea var. bujdeuroides [A?'meria, Gren. & Godr.], which it 
appears to agree with. There is but little diflereuce, size alone 
excepted, to distinguish it from plantaginea. In the peculiar 
and characteristic leaves of plantaginea there is a scarious 
margin which is crenulated, but this is not present in the leaves 
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of Sjme*s supposed hybrid in Babiiigton^s Herbarium (wliieh 
leaves have the peculiar shape of the type although smaller and 
somewhat narrower, differences perhaps caused by growing in a 
drier or more exposed situation). 

To conclude^ one must now decide upon the names which 
should be given to our British species of Thrifts and Sea- 
Lavenders. Bor the first, in order to comply with the law of 
strict priority, I think we must choose Statice, for the second 
Limofiimi, Next we must decide upon the question as to 
whether we have two or three species of Thrift. It may well be 
urged that the characters already alluded to are not sufficient to 
■warrant the specific separation of maritima and puhescens. In 
that case, we should have to make another section between the 
Pleurotrichse and Holotrichse to contain our British plant, which 
should be then called Statice maritima^ Miller, with a var. ptcbes- 
cens and sub-vars. planifolia, duriuseulay and puhigera, Bor the 
present, however, I think it preferable to keep them as distinct 
species, putting one at the end of the Pleurotrichse and the 
other at the beginning of the Holotrichse, as in the following 
arrangement;— 

STATICE, [Tourn. Inst. 341,1.177, ex Lin7i. Syst, ed. 1 

(1735)] JEilly Brit. Herbal. 345 (1756). 

Pleurotrichse. 

1. S. PTAJj-TAaiJifEA, AIL M. Fedem. ii. 90 (1789). 

Afmeria planiaginea, Willd. Enum. Hort. Berol. 

334. 

-var. BUPIEUKOIDES. 

Armeria hiipleuroides, Gren. & Godr. Bl. Br. ii. 
736. 

A. vulgari-plantagiuea, Sjme, Engl. Bot. ed. III. 

vii. 159, t. 1565. 

2. S. PUBESCEH8, Sm, eoc Schult- Sgst. vi. 772. 

Armeria puhescens^ Link, in ‘Bepert. Hat. Cur. 

Berol. i. 180.’ A, maritima var. LinMi^ Gren. 
& Godr. Bl. Br. ii. 733. 

-var. PLAHIEOLIA. 

Armeria mlgaris^ Benth. var. planifolia^ Syme, 
E. B. ed. III. vii. 158. 

-var. (vel sub var.) bubiuscuea. 

A. maritima^ var. durhiscula^ Bab. in Ann. & Mag. 
Hat. Hist. Ser. IL iii. (1849) 436. 
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Holotrichse. 

3. S. MAEiTiMA, Mill. Gard. Bid. ed. YIIL n. 3. 

Armeria maritima^ Willd. Eaum. Hort. BeroL 333. 

-- var. (vel subrar.) compeanata : foliis latioribns planius- 

culis S8epe distincte trinervatis. 

-var. (vel subvar.) ptjbigeea : foliis uninervatis anguste 

subtriquetribus. 

Armeria piihigera^ Boiss. in DC. Prod. xii. 678. 

LTMONIDiVI, {Timrn. Inst. 341,1.177] RiU, Brit. Herbal, 343 
(1756); Mill. Gard. Diet. ed. VI. (1852) and VTL 
(1759). Btatice^ Linn., partim. 

1. L. TTJLGAEE, 3Iill. 1. c. ed. VIII. n. 1. 

Btatice Limoniiim, Linn. Sp. Pi. 274 (1753). 

-var. PTimriBALE. 

/S'. Limonimi var. p pjramidalis, Syine, Eng. Bot. 
ed. III. Tii. 161. 

2. L. EAEiELORXJM, 0. Kimtze, Rev. Gen. 396. 

Sfatiee rariflora, Drejer, El. Exciirs. Ilafn. 121. 

r3. L. LXCHNiDiPOLiUM, 0. Kuntze^ 1. c. 

Sfatiee Ii/chiidifolkiy Girard, in Ann. Sc, Xat. 
Ser. II. xvii. (1842) 18. 

4. L. ArRICULiEEOLIUAI. 

Sfatiee auriculmfolium^ VaLl, Sjmb, Bot. i, 125. 
-var. Dodaeti, 

S. aurieiilmfolia var. Bodarti^ (Girard, in Ann. Se. 
Nat. Ser. II. xvii. (1842) 31) as a species. 

5. L. OCCIDENTALE. 

Sfatiee occidentalism Lloyd, El. Loire-Inf. 212. 

-var. INTERMEDIUM. 

Statice oecidejifalls var. intermedia, Synie, Engl. 
Bot. ed. HI. vii. 164. 

6. L. EETicuLATiJM, 31111. Gard. Diet. ed. VIII. no. 9. 

Statice reticulata, Linn. Sp. PL 275. 
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On a small Collection of dried Plants obtained bj Sir 

Conwaj in tbe Bolivian Andes. By W- Bottii?jg Hemslex, 
E.E.S., P.L.S., and H. H. W. Pearsok, M.A., P.L.S. 

[Eead 4th April, 1001.] 

OuE knowledge of tbe plants of the Bolivian Andes is princi¬ 
pally due to tbe labours of D’Orbigny, P. J. P. Meyen, Pentlands 
and more especially those of Weddell and Maiidon. B’Orbigny 
in ISfSO ascended the western slopes to Lake Titicaca, crossed 
the ridge, and descended on the Eastern side as far as Chiquitos. 
On his return be visited the Highlands of Cochabamba and 
brought plants from the vicinity of the snow-limit^. Pie was 
followed a year later by Meyenf. J. B. Pentland, a contem¬ 
porary of B’Orbigny aud Meyen, resided for some years in 
Bolivia as British Consul. He was particularly interested in the 
geology and meteorology of the Andes, and during his numerous 
Journeys collected a few plants which are now at Kew. Some 
of these are from elevations exceeding 17,000 ft. 

The foundation of Weddell’s Chloris Andina, the classic con¬ 
tribution to our knowledge of tbe botany of the High Andes, 
was laid during his own journeys in the Bolivian Andes in 1845 
and the two following years. Doctor and botanist to a Preneh 
expedition under the leadership o£P>ancis de Castelnau, Weddell 
landed at Bio de Janeiro in June 1843. In May 1845, the 
expedition was at Yilla Maria on the confines of Paraguay. 
Here Weddell severed his connection with the Castelnau 
expedition and followed an independent route westward. He 
crossed the Andes and travelled in a north-westerly direction 
through Chnquisaca and Cochabamha to La Paz. He thoroughly 
explored the hanks of Lake Titicaca, crossing the numerous 
affluent watercourses “ dans de siugulicu‘es embarcatioiis com- 
posees de deux grosses bottes ou cylindres de Jones lies 
ensemble, et releves eii pointe aux extremites.”:]: This plant he 
states to be a Sch^pus near JS. lamistris^ w'hich was found in great 
abundance. Several minor journeys were made among the 
mountains from the Lake as a centre. In the course of these 

* These are incorporated in the De Oandollean Herbarium. 

t Eeise nm die Erde. Berlin, 1834-5, voh i. Pap. 8; vol. ii. Kap. 9. 

X Annales des Sciences Naturelles, S^rie 3, vol. xiii. p. 95. 
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jourjiejs lie crossed the ridge of the Cordilleras no less than five 
times. In INToveraber 1S48 he embarked at Lima and returned 
to France with the most valuable contribution to the materials 
for the Flora of the High Andes which had ever been brought 
together. In 1851 Weddell set out again at the head of a 
commercial expedition whose object was to investigate the gold- 
prodncing possibilities of the soil of the Tipuani valley. Tiie 
expedition lasted only a few months, but its leader found time to 
collect plants on Mount Sorata besides making valuable notes 
concerning the distribution of the species and taking a series of 
barometric observations Meanwhile another botanist, a friend 
of Weddell, commenced a very valuable collection of plants on 
the Bolivian Andes in the neighbourhoo4 of Sorata. This was 
Gilbert Man don, of French peasant parentage, wFo went to 
Bolivia in an industrial capacity in 1848. For six years he 
studied the flora of this region of the Andes and &eiit his ex¬ 
tensive collections to Weddell, who was then engaged in writing 
the CJiIoris Andina f, wFich was commenced in 1852. The 
original idea of this work w'as to include the names, descriptions, 
and distributiou, not of Weddell's plants only but also 
of the alpine species collected by Humboldt in Columbia, 
Ecuador, and Northern Peru; by Haencke, Meyen, D’Orbigny, 
Peutland and C. Gay in Bolivia ; and by Gay in Chili Of this 
work, so magnificently conceived, only two volumes were pub¬ 
lished. The first is devoted entirely to the Compositoe, mernbeis 
of which constitute a large proportion of the high-level floras of 
the world. The second, in wFich forty-one other natural orders 
are dealt with, wma published in 1857. At this point other 
interests, family difficulties and iii-health supervened, and the 
work progressed no farther. 

The latest collection of plants from the Bolivian Andes—that 
obtained by Sir Martin Coiiw^ay in his expedition in 1898-0— 
is the subject of the present paper. Conway’s principal work 
was done upon the Peaks of Sorata (21,500 ft.) and Illimani 
(21,200 ft.). The collection is a small one, numbering only forty- 

* H. A. Weddell: jN’otice Biograpbique par M. Eiig. Fournier, (Comptes 
Rendus clu Oougres Intern, de Botanique et d’Horticulture), Paris, 1880, p. 11). 

t Cbloris Andina: Essai dune Flore de la Region alpine des Cordiileres de 
rAraeriqiie du Sud, par H. A. Weddell. 2 vcls. Paris, 1855, 1857. 

+ Weddell: Cbloris Andina, Preface. 

h2 
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six species. Eight of these were found at or above 18,000 ft.^ 
and include two from a locality 18,700 ft. above sea-level: these^ 
the highest andine plants on record, are 3Ialvastmm flahellahm^ 
Wedd., and a grass, Deyeiuvia glacialis, Wedd. 

In a preliminary account^ of his explorations, speaking of the 
Puna—a plateau 12,000-13,000 ft. above sea-level, which is 
bounded on the East by the Cordillera Beal of which Sorata and 
Illimani are the highest peaks—Sir Martin Conway tells us that 
a great part of the year is completely rainless, but from the 
beginning of December till the end of March or April rain is pre¬ 
cipitated very frequently and with great violence. During tlie 
remainder of the year the slopes and plains are swept by dry winds, 
and sometimes scorched by a very hot sun so that, except at 
very high levels of perpetual snow, where bad weather lasts over 
a longer period, the surface of the w^hole country is dried and 
baked. In the rainy season mud avalanches fall down the slopes, 
gullies are deepened, every stream is in flood, waterways are 
ploughed in various directions in the plain, and all the rivers 
eat their way back.”t 

The flora of the high regions “ appeared to us very sparse, 
though it is only fair to say that the rainy season must be the 
time when the flowers are most numerous, and as we quitted the 
country before the actual commencement of the rains w^e pro¬ 
bably only encountered the earlier flowers. The floT.vers 

we found w^ere much scattered about, one here, another there, 
but we never came across any carpet of blossoms such as form 
the great attraction of many high mountain regions. 

Many of the plants in the following list bear flowmrs wdiich 
appear to be adapted to fertilization by insects. As bearing 
indirectly upon the probability of tlie existence of insects at 
liigh levels in this region, the following remarks are interesting: 
“Dp to an altitude of 17,000 ft., in suitable places, birds were 
numerous, and in a little tarn close to our base camp on Mount 
Sorata, at 16,000 ft. above the sea, w^e shot geese, gulD, wild 
duck, and snipe, besides several small birds; w^e saw a lumiber 
of rather large green-headed humming-birds.’'§ 

The plants from the higher elevations in this collection are 

,lourn. B. Geogr. Soc. siy. (1899), p. 14 et &eqq. t L. c. p. IG, 

J L. c. p. 20. § L. c. p. 20. 
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alike in tab it, in wbicb they resemble also tbe higb-level plants 
of other portions of the world. The subaerial parts are dwarfed 
and seldom rise more than three inches aboye the surface of the 
ground. Tbe leaves are usually thick with a distinct tendency to 
fleshiness. Extreme hairiness and a very coriaceous texture are 
alike uncommon. The leaves are very commonly disposed in the 
form of a rosette; many plants of the same species are frequently 
crowded together, giving rise to the turf-formation^ so frequently 
met with in cold and exposed situations. On the other hand, the 
subterranean organs attain an enormous development, which is 
seemingly out of all proportion to that of tbe aerial parts to 
which they belong. Tbe root-system is usually either moao- 
podial, consisting of a deep stout taproot and its widely extended 
branches, or a fascicle of more or less fleshy roots. Since tbe 
upper layers of the soil are usually at a temperature considerably 
below the minimum at which root-activity is possible, this fact is 
of great biological importance. In this connection it may be 
mentioned that the collection consists entirely of perennials ; 
annual plants are very rare, if indeed they exist at all, at high 
elevations. 

Omitting introduced species, the Conway collection contains 
thirty-eight species from 12,000 ft. t and above. These are 
distributed among thirty-one genera and twenty-one Natural 
Orders. 

Of tbe Natural Orders, the Loasacese (one species at 15,000 ft,) 
are an essentially andine group, and are represented in the Old 
World only by the monotypic African and Arabian genus 
Kissenia- Cactacese (one species at 14,270 ft.) is almost endemic? 
only one genus, being indigenous in the Old World. 

Yalerianace® (one species at 18,000 ft.), though well represented 
in the Old World, attains a much greater and remarkable 
development in South America, particularly in the Andes- 
Weddell enumerates no less than twenty-nine alpine species of 
Yalerianat- Eourteen species in the Conway Collection—rather 
more than one-third of the whole—belong to the Compositse, the 

* Warming: Okol. Pfl.-Geogr.; German fcrans., Berlin (1896), p. 39. 

t Ball places the lower limit of the alpine zone on the Puna at 12,000 ft. 
Joorn. Linn. Soc., Bot. xxii. (1885) p. 6. 

I Chloris Andina, ii. pp. 17 et sqq. 
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oiilj Order wliicli is represented by more than two species. One- 
third of Ball’s alpine collection obtained aboye Cbicla, 4° farther 
north, "was composed of members of this Order A similar 
predominance of the most widespread modern group of plants 
obtains at high elevations in all parts of the world. It is 
interesting to note that of these fourteen species, one only 
(Pei-ezia c^nilescens) belongs to the typically aiidiiie subgroup 
Mutisiacea. 

Of the thirty-one genera represented at and above 12,000 ft., 
two, each represented by one species only, viz., Adesmia and 
Blumenhacliia^ are andinet. JEcliinocacttcs, BaccJiaris, Perezia^ 
and Bomarea are more widely distributed in America, but do not 
occur in the Old World; the two latter having their greatest 
development in the Andes. Bonr others, Malva^trum, Lupmus, 
JV'eriieria^ and Bi/stropqgon^fkm centred in the Andes, but are 
represented in the Old World by a few outlying species. To 
these we may npply the term Amphigean.’’ Azorella and 
Ourisia are confined to the Southern Hemisphere; Azorella 
extends into the Antarctic islands, and Ourisia is represented by 
six species in Hew Zealand. The remaining nineteen genera are 
cosmopolitan. Expressing these results in tabular form we 
have :— 


Andiiie genera 

American „ 

Amphigean „ 

South Temperate „ 
Cosmopolitan „ 


2 = 6*4 per cent. 


4=12*8 

4=12*8 



2 = 6*4 
19=:61*2 


S'} 


9? 

99 


On comparing these results with those obtained hy an analysis 
of the plants collected by the Fitzgerald Expedition on the 
slopes of Aconcagua below 14,000 ft., we find a larger proportion 
of endemic genera. This collection contains forty-two genera J:, 
of which ten are endemic in South America, and three others 
centred in the Andes hnt extending into Horth America. 
Three are at home in the South Temperate zone and four may 


^ Ball, in Journ. Linn. Soc., Bot. xxii. (1885) p. 10. 

t i, e. endemic in South America and either confined to the Ancles or 
centred therein. 

I Bnrkill in Fitzgerald’s ‘ Highest Andes,’ London, 1899, p. 369. 
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be classed as Ampliigean. Thus we bave 


South American.. 

23*8 per cent. 

American... 

7*1 ,, ,, 

Amphigean. 

9-5 „ „ 

South Temperate.. 

7-1 „ „ 

Cosmopolitan.... 

52-3 „ „ 


A comparison of these figures with those in the preceding 
table points to the conclusion that the flora of the upper * alpine 
zone of the Andes contains a smaller proportion of endemic 
elements than that of the lower alpine and subalpine zones. 

This generalization is found to be equally true for tbe other 
higli-level regions of the world. 

The natural orders and genera represented in the alpine 
zone in the Bolivian Andes do not afford much indication of the 
specialization of the flora. The species, however, are usually 
very local. Those comprising the Conway collection are peculiar 
to the New World and all but one are confined to South America; 
the exception is Lobelia natia, which extends northward into 
Mexico. Of the thirty-one alpine species which are certainly 
identified, eight are found only in the Bolivian Andes, eleven 
extend northward into Peru, two to Ecuador, six to Venezuela 
or Colombia, and three are common to the whole length of the 
Andes. 

It has already been mentioned that two of Conway’s plants 
are from an elevation of 18,700 ft. In addition to these, six 
others are from an elevation of 18,000 ft. or upwards, viz.: 
Saxifraga Gordillerarum, Presl, var. trigyna^ Engl., Valeriana 
nivalis, Wedd., Werneria dactglopliylla, Seh.-Bip., W. Man^ 
doniana, Wedd., W. pygmcea. Gill. ?, and a species of 3raha. 

Eajs'uncitla.cejsj. 

Ammom iNTEGEiroLiA, jff. J5. AT. ex DC. Sgst» Veg, i. 217; 
Wedd, Gliloris Andina, ii. t. 83 A. Hepatica? integrifolia, LG. 
Bgst, Veg. i. 217 ; -HT. A. X. Wov. Gen. et Sp. v. 40. Hamadryas 
andicola, Hoolc, Ic. JBl. t. 137. 

^ All but three of the genera considered in the table relating to Conway’s 
collection are represented above 14,000 ft. 





84 


MESSES, HEMSLET AKB EEAKSOK 05 


37. Near top of Iliiallata Pass, 14,110 ft. 05. The Puna. 
Common fuel-moss.” 

Andes of Bolivia and Peru, 9000-17,000 ft. 

Ceuoiferje. 

Beaba AEPI5IS, Iloolc.f. FI Antavct. 235 ? 

Near Rocktooth Camp, Mount 8orata, about 16,000 ft. 

The specimen is too poor to be certainly identified. 

VlOLACEiE. 

Viola EXGMiEA, e(o Foir, in Lmn* iEriGycL Mcfli. viii. 

630 ; Wedd, Glilork Andlna^ ii. t. 87 B. 

38. Near the top of Huallata Pass, 14,110 ft. 

Andes of Bolivia and Peru, above 12,000 ft. 

C AEIOPIIXLLAOE AE 

Ceeastium muceokatum, Wedd. in Ann. Sc. Nat. Ser. V. i. 
(1864) 294. 

6. Illimani, Camp 3, 16,500 ft. 

Andes of Bolivia and Peru. 

IlYPERICACEiE. 

Hypeeichm thesiieolixtm, IL JB. If. JSTov. Gen. et 8p, v. 192. 
H. silenoides {non Juss.\ H. indecorum, H. tarquouse, H, multi- 
ilorum, H. uliginosum, IL JB. K. Nov. Gen. et Bp. y. 191 et sqcj. 

48. Iligb up on tbe soutli side of lluallaba Pass; about 
14,000 ft, 

Andes, from 5000 to 14,000 ft. 


M'ALVACEiE. 

Malvasteum elaeellatitm, Wedd. QUork Andina, ii. 281. 
35. On ascent from Iliska llankana to Eoeddooth Camp at 
about 18,700 ft, 

Andes of Bolivia above 14,000 ft. 

G-ERANIACEiE. 

Eeopiem cicutaeiem, VEerit. ex Ait. Ilort. New, ed. 1, ii. 
414. Greranium cientarium, Zinn. Bp. FI 680. 

63. La Paz racecourse. 18. ITmapusa, 14,270 ft. 
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" From the Himalayas westwards through the Mediterranean 
region to Britain; from Vancouver Island southwards through 
the Eocky Mountains and the Andes to the Falkland Islands 
(apparently introduced into America), 

OxALis LOTOiDES, S, B, IL Nov* Gen. et v. 241. 0. medi- 
‘caginea, S. B. JC Nov. Gen. et Sp. v. 241 ; Boole. Ic. FI. vii. 
t. 661. O. pichinchensisj Benth. FI. Bartweg. 166. 

46. High up on south side of Huallata Pass. 

Andes, from Venezuela to Bolivia, ascending to 12,000 ft. 

Legtjmihos^. 

Adesmia spikosissima, Meyen, Beise tm die Erde^ ii. 27. 

54. Hiska Hankaha and neighbourhood. 

The same plant was collected by Mandon (No. 728) in the 
Bolivian Andes at about 13,000 £c. 

Astragalits uniflorus, BG. Astrayalogia^ 243, t. 50. 

39. Near top of Huallata Pass, 14,110 ft. 

Andes of Peru and Bolivia. 

Medicago dexticulata, Willd. Bp. FI. hi. 1414. 

64. La Paz, on the racecourse. 

Europe, Canary Islands, Mediterranean region, Abyssinia, 
N-W. India and Central Asia, China, and Japan; introduced 
into America. 

Lupintjs sp. 

9. Illimani, near 1st Camp, 14,000 ft, 

SAXrPRAGACEiE. 

Saxteeaga CoRDiLLERARiJM, Fresl^ Belig. Bwnh. ii. 55, var, 
TRiGiTNA, Enyler, Monogr. Baerifr. 184. S. trigyna, Bimg^ in Ann, 
Sc. Nat. Sdr. III. viii. (1847) 235; Wedd. Chloris Andina, ii. 
213 (a only). 

Near Eocktooth Camp, about 18,000 ft. 

Bolivian Andes, to the highest limits of phanerogamic 
vegetation. 

Loasaceji. 

Blumenbachia chuquitensis, Book. f. Bot. Bag. t. 6143. 
Loasa chuquitensis, Megen, Beise urn die Erde. i. 483 {note"^^). 

23. Frasciya, 15,000 ft. 

Peruvian and B ollvian Andes. 
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Oactaoe^e* 

EciTTNOCACTirS sp. 

IG. IJliiapusa, 11-,270 ft. Spociniou insufficient to ilcterniinc 
tlie species. 

IlMJ^ELrUKEUJl. 

Azokeela'^etapenstoides, a, Grai/^ Boi, If.S. Mrpl. JH.vped, 
702; Wedd. Oliloris Andina/n, A. glabra, WedtL loe. cit, 

t. 67 A. 

65. Vilaluiqiie If ill, about 1‘1',500 ft. 

The High Andes of Bolivia and Peru. 


VAEEiaAN'AOE/E, 

VAiiEiMANA .NTVALTs, Wedd* Olilorls Audhur, ii. t. 48 A. 

34. On ascent from lliskn Hankaha to liocktooth Camp. 
Common about 18,000 ft. 52. Puna. 

The Bolivian Andos at the snow-limit. 

CoMl’OSlTiE. 

Aster limnopiules, JlemsL cf JL IL W*Boarson, Erigeron 
frigidum, Wedd* Ohiorls Andina^ i. 281 (non Bom.)* E. linnio- 
phiius, m.-Blp. Bull. Soc. Bot. Fr. xii. (18G5) 81. 

Bolivia, La Paz, 16,400 ft., Mandon.^ 225, 226; Hiska Ilan- 
kana, 16,600 ft., Conway^ 28; Andos of Yungas, 14,000- 
15,000 ft., Fearce. 

Bagcharts oentstelloibes, Fees. Syn. ii. 425; Idmd. FI. 
vi. |)t. 8 ; Var. ty pica, Hook. Bot* Mko. ii. (1881) t. 94. 
Conyza genistelloidcB, Bam. FncycL MMh. ii. 98. M-olifni 
reticulata, Lesmiy, Linnma^ vi. 14'2. 

S. Illiiuaui, nea,r 1st Camp, at ,14,000 ft. 

Between 14,000 and 154.,)UO ft. on tlio Andes from Bolivia to 
Colombia. 

Bacciiarxs subpekninervis, Sc/i.-Blp. in Zlnncm, xxxiv. 
(1865-66) 582. 

10. Illimani, near 1st Camp, at 14,000 ft. 

Andes from Bolivia to Peru- 

Bacciiaris alpina, Wedd. OMoris Andina^ i. 168, t. 2B (?). 

24. Erasciya, about 15,000 ft. 

Baccuabis micbophylla, IL B. K. Qen. et /8|). iv. 55. 
B. Incarurn, Wedd. Ohloris Andina^ L t. 29. 
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. 11. Illimani, near 1st Camp, at 1-1,000 ft. 

Andes, from Venezuela to Bolivia, ascending to 14,000 ft. 

Eiugeeon El^ITTONIANUM, Bicshy, in Menu Torr. Bof, Clnh, iii * 
Fo. 3 (1893), 54. 

3G. Hiska Hankaila. 44. High np on the S. side of Huallata 
Pass. 

Bolivian Andes. 

Senecio ADEjsropiiyLLOiDES, Bclu-Blp. in Bonplandia, iv. 
(1856) 55. 

4. Illimani, on moraine, at about 16,000 ft. 

Andes of Bolivia and Peru at 13,000 ft., and above. 

Senecio sp. {cf, S. LiNiLUirEOLiDS, Boepp.). 

25. Prasciya, at about 15,000 ft. 

The same pdaut was collected at Culluy by Matthews (610). 
Sen EC 10 sp. 

13. Illimani, near 1st Camp, at 14,000 ft. 

Wkeneeta BACTVLOPnrLLA, Soh-Bip. in Bonplandia^ iv. 
(1856) 55; Wedd, GhIo?ds Andlna, i. 87. 

32. On ascent from Hiska Hankaua to llocktooth Camp, at 
about 18,000 It. 

Andes of Bolivia and Peru at high levels. 

Wernerta Mandoniana, TVedd, in Bid!, Boc. Bot, France^ 
xii. (1865) 80. 

29, 30, 31, On ascent from Hiska Ilankaua to Eocktooth 
Catnp, at about 18,000 ft. 

Mt. Sorata. 

WERNERrA PTOMALV, GillL ex IIooJc. Joum* BoL iii. (1841) 348 ; 
Wedd. Ghloris Andlna^ i. 84, t. 16 B. 

21. Urnapusa, 14,270 ft. 

Alpine region of the Andes from Venezuela to Chili. 

Wernerta PTOMiEA, Gill. ? 

About 18,000 ft.’’ 

The specimen is too meagre for certain identification. 

Weeneria heteeoloba, Wedd. Ghloris Andina, L 88, t 16 A? 
51. Puna. 

Alaierial too small and immature for certain identification. 
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BAiiNADESiA roLYACANTirA, Wedtl. Oklorls Amllm^ i. 13,1.1 A« 
40. On the way down towards Borjd.a. 

Andes of Ecuador a,iid Jiolivia, between 8000 and 11,000 ft. 

Peke/ca cj 2 .k,u.lesckns, Wedil Cldoris Andlna, i. 89, t. 10 A. 

2, Illimani, near 1st (\imp at 14,000 ft. 50. lliska 
Ilaiikaria and neiglibourhood, at about 10,000 ft. 

Andes of Peru and Bolivia, from 13,000 ft. 

lIiPOCiKEErs SESsiiUELOEA, if. B. Ji. Nod. GeiL et Sp. iv. 2. 
Oreophila scssiliflcu’a, 70. Bon., in Trans. Linn. ;SVa;. xvi. (1830) 
178. AcliyrophoniB sessiliilurus, DO. Trodr. vii. 95. 

55. Iliska llaiiika,ria and neiglibourliood. OL 8outh slope of 
Iluallata Pass. 

Alpine region of ibe Andes, from Colombia to Bolivia. 
Cami»anulack>e, 

Lobelia nana, 1L D. K. Nov. Gen. et Sp. iii. 317, t. 272 ; 
Wedd. Ohloris Andlna^ ii. 13, t. 40 A. 

45. lligli up on IS. side of Iluallata Pass. 59. Iliska Haidoma 
and neighbourliood. GO. Theodolite station G, Puna, 
Achacache. 59 and GO are stolonifcrous. 

Mexico and the Bolivian Andes. 

CEKTiiopoaoN sp. 

42. On the way down towards Sorata. 

Yaccintacea*:. 

Vacciniitm penacoides, 7,7. 77 N. Nov. Gen. ei Sp. iii. 201; 
'IVedd, (Jldoris Andlna., ii. 178, t. 78 A. 

7. Illiinani, Caiuj) 3, 1(5,720 ft 

Andes, from Vbmezuela to .B(,)livia, from 9000 ft. to tlio snow- 
limit. 

]'lUMBA<HNAOE/K. 

PlumbA oo scanbens, Linn. Sp. Bl ed. 2. 21.5 ; 77. 77 7i. Nov. 
Gen. et Sp. ii. 220 ; Mart. M. Bras. vi. part 4, p. 1G5, t. 40. f. 2. 
43 & 44. On the way down towards 8orata. 

Widely distributed in tbe West Indies and Tropical America 
torn sea-level to about 9000 ft. in the Andes. 
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Gextiats^aceje. 

Genttana sedifolia, II. i?. K. JVov. Gen. et Bp. 173, t. 225 ; 
Wedd. GMoris A.ndina, ii. 73, t. 52 B. 

1. Illiinaai, near Isfc Camp, at about 14,000 ft. 20 and 22. 
IJmapusa, at about 14,500 ft. 50. Puna. 

Andes from Colombia to Chili; very common between 10,000 
and 17,000 ft. 

Boeagtneh;. 

BRiTEiCHiirn: sp. (cf. E. pxaMiEiJAr, Welch Gliloris Andhia, 
ii. 89). 

62. Southern slope oPHuallata Pass. 

The same plant was collected in the snbalpine region of Sorata 
by Mandon (No. 383). 

SoLATS’ACEiE. 

SoJAKTTM PALLTDiTH, Rushj, ill Hem. Tovv. Bot. Gluh, iv. (1895) 
228, 

On the way down towards Sorata. 

Bolivian Andes between 8000 and 10,000 ft. 

ScEOPniJLARIACEiE. 

Calceolaeta DEFiiEXA, Buiz 4” i- 18j f- 60 Z>. 

Pagelia deflexa, 0. lucntze, Bev, Gen. Bh i. 459 ; Bushy^ in 
Mem. Torr. Bot. Glub, vi. (1896) 93. 

41. On tbe way down towards Sorata. 

Mtmulits sp. (cf. M. LiTTEUS, Linn. PL ed. 2. 884). 

57. Iliska Hankafia and neiglibourliood, at about 16,000 ft. 
The single specimen is too poor for satisfactory determination. 

OxJETSTA MXTSCOSA, Benth. in LG. Prodr. x. 493; Wedd. GMoris 
Andina^ ii. 117, t. GOA, 

26. liiska Ilankana at about 16,500 ft. 

Andos from Pichineha to Sorata at 14,000 ft. and upwards. 

IjABIAT.E. 

BxsTROEoaoiir caxus, Benth Lab. 326, 

12. Illimani, near Ist Camp, at 14,000 ft. 

Andes from Venezuela to Bolivia. 

Miceoaieeia BOLIVIAN a, Benth Lab. 731; Wedd. GMoris 
Andina, ii. 149, t. 63 B. 

3. Illimani, near 1st Camp, at 14,000 ft. 

Andes of Peru and Bolivia, from 9000 to 14,000 ft. 
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AMAllYLLrOAOE.E 

]5omaeka, (h.auckscenw, Bakm\ in Joiirrh Bot. }vx. (ISS2) 201. 

5. Illiniaiii, (.l‘iinp 2, a.! abool J(>,700 fl;. 

Alpine r(‘gioii, of the AiideH of Eciuulor, .Peru, and Boliviu. 

BOAfAllEA GLAUOElJiCENS, Yar, PUBKEULA, Bake)\ lo(\ elf. 

Id. Illiinaiil, about 11,500 ft., just below Ataliiiaillaiii, 

yubalpino region oi‘ the Andes ol Peru and Bolivia. 

G RAM INK.K. 

Dei'KUXia glaoialis, //WA in Ball, Bor, Bol, AV. xxii. (1 S75) 
178. 

OB. Oil the ascent from llisiva llankaua to Eocktootli Camp, 
at a,bout ,18,700 ft. 

The Bolivian Andes at 1G,000 ft. and upwards. 

(It is not et rtiiin lhat ilic loaves and inlloreRCcnces really 
belong to the stime planl', and tliereforo some doubt attaches 
to this detenni,nation.) 


EeJeseriptiona of ’Berkeley’s Types of Eungi.— Part H. By 
Gkoiuik Massek, F.L.S., Principal Assistant (Cry j)togain8), 
Herbarium, Eoyal Gardens, Kew. 

[Head 2ncl May, 1001.] 

(PlATES 4 & 5 .) 

T’hk fdlowing is a, continuation, on the same plan, of the work 
cciininenceA in ibis Journal, voh xxxi. p. 402, and includes all the 
spi'cicis of Disromi/relrii arnl ni/drrlamuv,, ol; which iy[)e speci- 
mens exlsi/ at |)reHcnt in tlu^ Ivinv ll<H‘bariuun 

rKZT5»:A Kr.A mriNKS, Berk, 4^ Broome, in Ann, 4'* Mag, Naf, JIIhL 
Ser. ;i V. vii. (1871) p. 4B1., hih. B). f. 18. 

Gregarious, sessile, ba.so soinewhati rnuTowed, suliglnljosc*. and 
dosed, then expanding and becoming saucer-shapod, about * nun. 
diameter; disc pale grey, externally pale bulF, margin paler, 
everywhere covered with cylindrical, obtuse, continuous or sep¬ 
tate, brownish hairs, wbicli are parallel at the margin, BO.70 x 

5-6 fl; asci narrowly cylijadric-davate, base stout, apex slightly 
narrowed, and the pore blue with iodine, about 60 x 0 fx j spores 
8, irregularly 2-seriatc, continuous, hyaline, narrowly c} lindrical, 
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ends rather acute, straight or slightly curved, 8-10 x 1*5-2 /x; 
paraphyses slender, hyaline, tips not thickened. 

Mollisla elapMnes^ Gillet, Champ. Fr. Bise. p. 131; Phillips, 
Brit. Disc. 170. 

Fseudohelotium elapJiines, Sacc. Syll. n. 1257. 

Dasyscyplia elaplimes^ Massee, British. Fungus-Flora, iv, 366. 
FJxsicc. Cooke, Fung. Brit. Exs. n. 659; Eabenh. Fung. Bur. 
n. 1813 (the specimens furnished by Broome). 

On dead wood. England, France. 

Under a low power the outside of the ascophore looks as if 
dusted with saccharine granules, as described by Berkeley; but 
when seen under a po'wer of 409 diameters, the apparent granu- 
lation is seen to consist of the obtuse tips of the short hairs wdth 
which the outside is covered. During expansion of the ascophore, 
the hairs are often arranged in vertical lines. 

Peziza Thozetii, JBerIc. in Journ, Linn. Soc.^ JBof. xviii. (1881) 
p. 388. (PL 4. figs. 1 & 2.) 

Globose and closed at first, then expanding until plane, margin 
raised permanently, sessile or 'narrowed into a very short sten - 
like base, 1-2 mm. across, rather fleshy; disc brown, externally 
paler, glabrous, but with delicate wrinkles radiating from the 
point of attachment; asci cylindrical, apex rounded, 260 x 16 /u; 
spores 8, obliquely 1-serrate, hyaline, continuous, often 1-2- 
guttulate, when mature minutely warted or rugulose, elliptical, 
ends narrowed, and usually but not always furnished with a 
small, smooth, blunt apiculus, 24-28 X 13-14 p ; paraphyses 
rather stout, very slightly thickened at the tip, substance of 
ascophore parenchymatous throughout, cortical cells largest. 
Humaria Thozetii^ Sacc. Syll. viii. n. 569. 

On Jsfepenilies : Australia (Tliozet^ n. 934). On wood : Upper 
Hunter Eiver, New South Wales (Carter). 

Peziza CAMtCHAELr, Berk, in herb. (PI. 4. fig. 32,) 
Scattered or csespitose, stipitate, concave, then planeaudslightly 
margined, eventually slightly concave and immarginate, up to 1*5 
mm. across ; disc blackish-brown when dry, exterualiy paler, gla¬ 
brous ; cortex parenchymatous, cells irregular, small, running out 
into densely packed, parallel, septate hyphaj at the margin; stem 
1-5-2 mm. long, slender, often slightly curved, brown, slightly 
thickened and minutely downy at the very base; asci clavate^ 
apex slightly narrowed, pore blue with iodine, base slender. 
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about 115 X 10 jji ; spores 8, irregularly 2-seriato, cylindrical or 
fusiform, ends acute, sometimes widc^wt above i,lie middle aiul 
becoming clavato-fusiform, often sligbily curved, byaliue, smoofcli, 
continuous, often giittnlate, X 5 /,t; •paraphyst^s slend(‘r, 

numerous, tips very slightly clavatc, brown, agglutinated to- 
gothor. 

Ilymenoseyplia CarmicMcU, Phillips, in Grcvillca, xix. (1891) 

p. 106*. 

.Flilalea Ca7*mieJiaell^ Sacc. Syll. x. in 4409. 

Ilelotmm Oarmichaeli, Massee, Brit, Fiing.-FI. iv. p. 250. 

On decayed wood and bark. Ap])iu, Scaitlaud {Carmichael), 

The colour given is that of the dried specimen, and may require 
modification when fresh material is examimal. 

pKS^rzA FEoaMUiSA, J]erlc,4' Curt, in Orerllha^ iii. (1875) 
p. 151); Journ. My col, vi. (1891) p. 179, pL 7. ff. 8™ 11 (tlio asci, 
are ropreseuted too broad). 

Gregarious, rarely crowded, hypophyllouB, at first subglobosc 
and BurroLindcMl by the torn epidermis, at length, becoming super- 
fieial and almost plane, about 0*5 mm. across, margin sometimes 
slightly flexuous; disc wdiitish, margin and outside darker, sub¬ 
stance thin and soft; cortex and margin formed of rows of largo, 
coloured cells which are biggest at the periphery; asei cyhbulric- 
clavate, apex slightly narrowed, and the minute pore blue with 
iodine, 50-60 X 5-0//,; spores irregularly 2-stTiate, continuous, 
hyaline, smootli, straight, narrowly cylindrical, or often inclined 
to be clavate, 5-7 x J.%5 //; paraphyscs very dehcate, iilifonn. 

.'Psendopezlza protrimt,^ lielun, Ahcoiu. n. 810 ; 8ace. 8ylL viii. 
n. 2980. 

Fyrioioped:!(i protru,^a^ Sa(^c, 8ylL viii. n. 1508. 

Kvtilce, Ellis, N. Am. Fimg. m 148; 4’humen, Myc. IJniv. 
n. 519 ; Rclmi, Asemu. n. 810. 

On the umhjrside of dead leaves of Maynolla ylanea, f/ow^er 
Carolina {Oiirtls, mu 1194 11,95); Wewficld', N. J. QUlw, 

ii, 2148). 

Ernmpent, dot-like, hero and there surrounded by the (‘utiGo, 
externally granulated, chestnut, within concave, wdiite; mouth 
flexuous (Berk, # Curt,), 

Pezuza Tectis, Berk, # Broome, in Ann, if May, Mai, Hist 
Ser. III. vii. (1861) p. 440. 

Scattered or gregarious, superficial, minute, rarely exceeding 
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.mm. across ; when young subglobose and closed, then becoming 
Lemispberical; disc pallid or pale grey, externally blackisb-brown, 
and furnished, especially at the margin, with rigid, dark brown 
hyphse 30-50 x 5-6 fx ; excipnlum formed of slender, interwoven 
hyphse; asci clavate, apex somewhat narrowed, not blue with 
iodine, base stout, short, sometimes oblique, 60-65 x 8-9 /x; 
spores 8, irregularly 2-seriate, hyaline, continuous at first, be¬ 
coming distinctly 3-septate at maturity, narrowly fusiform, ends 
acute, often slightly curved, 24-26 X 2'5-3 /x ; paraphyses 
slender, very slightly thickened upwards. 

JBirottcea Vectis^ Sacc. Syll. viii. n. 1605; Phillips, Brit. Disc, 
p. 284, pi. 8. f. 52. 

JEchinella Vectis^ Massee, Brit, Pung.-Flora, iv. p. 304. 

On dead stem of Centaurea nigra. Eyde, I. of Wight {Blojcam, 
n. 344). 

The present species belongs to the genus JScJimella, established 
in Fungus-Flora, iv. p. 304. This genus is clearly separated 
from Birottaea by the septate spores, and from Brinella in not 
having lanceolate paraphyses. 

For some reason Phillips—in Brit. Discom. p. 24—placed 
this species in Saccardo^s genus Firottma^ which is characterized 
by having continuous spores. Phillips translates Saccardo’s 
generic character, and says “ sporidia continuous ’’ •, then, in tbo 
specific diagnosis of his only species, says ‘‘ sporidia l-3~septate.’’ 
In the Sylloge, viii. n. 1605, Saccardo has retained the present 
species in bis genus FiroUrBa^ and copies the description giveu 
by Phillips ; but at the same time attempts to reconcile the 
anomaly of placing a species having septate spores in a genus 
characterized by continuous spores, as follows, “ sporidiia (spurie), 
l-S-septatis/' 

Peziza kitidtjla, Ferh. ^ Broome^ in Ann, ^ Mag* Mat* 
Hist Ser. II. vii. (1861) p. 182. (PI. 4. figs. 28, 29.) 

Scattered, stipitate, subglobose, and closed; then becoming 
cup-shaped, often irregular and nearly plane, pale tan, rather 
firm, externally very delicately powdered with glistening meal, 
J-1 mm. broad and high; stem short, equal, coloured like the 
ascophore ; hypothec!um and excipulum minutely parenchy¬ 
matous ; cortical cells small, irregularly hexagonal, elongated in 
the direction from stem to margin, almost hyaline; asci small, 
narrowly cylindric-clavate; apex slightly narrowed and not blue 

LlliFK. JOXTJiN.—BOTAKY, TOL. XXXV. I 
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^dtli iodine, base abort, stout, about 50 x 5-G /i; spores 8 
irregularly 2-seriate, liyaliuo, sinootb, continuous (periaaiiouily ?) 
straigM or curved, narrowly fusiform ; cuds jurutc, 7--11 X 2'5/i 
parapbyses hyaline, slender, very slightly thickened at the iip« 
llymenOBCAipha nitididtu Phillips, Brit. Disc. p. 1P2. 

Phialea nitidula, Sacc. Byll. viii. n. 1115. 

Ilelotimi nitididum., Massee, Brit. Pung.-Pl. iv. p, 26Jh 
On dead leaves of. Aira empitosa, EiiglamL 
There are indications of the spores being 1-scptato at maturity, 
but I am not certain on this point. Spores often mirvcd or 
rather irregularly crooked. 

Peeiea fuefubipes, Bei'h. M, A, Curt, in lierl. (PL 4. 
figs. 30, 31.) 

Usually in small, crowded clustors, rarely scatic^red, stipitat.ej 
dosed and piriform at first, then expanding until almost plam^, 
but the extreme margin persistently raised, up to 1 mm. across 
and 15 mm. high, entirely brown (when dry), glabrous, passing 
gradually into the stem, which is narrowed downwards and 
covered w’ith very minute fascicles of hyphse, wdiich give it a 
scurfy appearance; cortex formed of slender, septate, parallel 
hyphse which run from base to margin; asci cylindrical, apex 
rounded, not blue with iodine ; pedicel long, slender, about 110 
X 8 /i ; spores 8, 1-seriate, hyaline, smooth, globose or nearly so, 
5-6/Li diameter, or 5~Gx4/x; paraphyses slender, numerous, 
hyaline, not at all or very slightly thickened upwards. 

iV/MimPhillips, in Grrevilica, xix. (1801) p. 73; 
Bacc. Byll. x. n. 4500. 

Oil rotten wood. '^Tuicziuela. 

The spores appear to be jicrfectly globone when (jiuie 
mature. 

Peziea Stbamxnum, Berk. 4' Broome, in Ann, 4* MaL 
Misl ser. II. vii. (1851) p. 182. 

Crowded or scattered, sessile but aitaclied by a central point, 
hemispherical, then expanding, the margin remaining slightly 
incurved, up to f mm. across, rather fleshy; disc pale yc-llow or 
wdth a tinge of pink, externally glabrous but covered with crysials 
of oxalate of lime; excipulum parenchymatous, ceils minute; 
cortex consisting of parallel rows of hyplue, which pass into 
short, obtuse, parallel rows of hairs at the margin; asci narrowly 
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ckvate, apex Borrowed, not blue with iodine ; spores 8, irre¬ 
gularly 2-seriate, narrowly fusiform, straight or very sliglitly 
curved, smooth., hyaline, for a long time continuous, finally 
1-septate, 6-8 x 1*5 ; paraphyses slender, very slightly clavate 

hyaline. 

Mollida stramimum^ Phillips, Brit. Disc. p. 196; Massee, 
Brit. Euogus-Elora, iv. p. 215. 

Pseudohelotiiim stramineum^ Sacc. Syll. n. 1247. 

Perfectly glabrous, hut having a pulverulent appearance? 
especially wfiien dry. I followed Phillips in placing this species 
in the genus Mollisia in Pungus-Flora, iv. p. 215, but I now 
consider it to be a true Ilelotium. 

Peziza Archert, Perh, in Hooh.f. PL Tasm. ii. p. 274 (1860). 
(Pi. 5. f]g. 21.) 

Scattered or gregarious, 3-8 mm. across, slightly concave, then 
often plano-convex and umbilicate, margin often undulate, 
glabrous, sessile but somewhat narrowed to a broadish point of 
attachment; disc deep crimson, outside whitish with just a tinge 
of rose-colour, margin soinewEat raised when dry ; asei nnrrowly 
cylindrical, apex rounded, not blue wdtli iodine, IGO x 10 8- 

spored ; spores 1-scriate, perfectly globose, smooth, hyaline, 8 ^ 
diam.; paraphyses filiform, apex curved. Hypothecium formed 
of small-celied parenchymatous tissue, the cells gradually be¬ 
coming larger towards the exterior. 

JBarlwa ? Areheri, Sacc. SylL x. n. 4478. 

On dead leaves, twigs, &e., lying on the ground, also on the 
nahed ground. Tasmania. Specimens since received at Kow 
from Tasmania, communicated by Eodway, n. 686, are identical 
with Berkeley’s typo. 

Saccardo has placed the present species in the genus Barlt^a 
with a query, but this position is quite correct; the tomentose 
exterior mentioned by Berkeley only refers to a w^bite tomentijm 
sometimes present at the point of attachment; the exterior of 
the ascophore is absolutely glabrous. 

Peziza cerxtika, Per/c, in Hoolc,/. PL Tasm. ii. p. 275 (18G0). 

Phialea ceratina, Sacc. Syll viii. n. 1102. 

On leaves of Pucalyptus. Tasmania { Archer). 

This species proves to be identical with Ilelofium virguUorum^ 
Karsten. 


i2 
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Pe5ii?5a. bysstoena, Berk* in llook.f FL Tasiih il p. 275 (l.H(JiJ|, 

FM.aIeahifsm(jenn^ 8nce. SylL viii, n. ,1. lOI*. 

On fallen iKanehea, Ta.sniania (Areher). 

This species is i^Ientical with Jl.elolmm (mreimj Pors. 

Pezizia (Mobeisi'a) AEirwi>TNA,Ri;K, Berk, # IL jL Curt, Eipi. 
JJlse, Bimg* of U, Biaies^ In JJitlL Bvff. Soc. Mai, Sv, (1875) 
p, 297 ; Saoc, Si/IL viii. n. 1517. 

Scattered or gregarious, superficial, closed and subglohoso at; 
first, then becomiiig almost plane, margin entire, more or h»ss 
raised when dry, glabrous, mm. across; disc pallid, OAtmmally 
pitch-brown; hypotlu'ciiun and excipuluin, fornied of slender, 
interlaeed hyplue, wliicli gradually pass towards the cortex into 
rows of olivc-hrown cells, wdiieh increase in size as tliey a})pr{>a<di, 
the periphery and margin ; asci clavalx', apivx narrowed, thc^ 
iniimte apical pore blue with iodine, about 110x10/^; sporeM 
irregularly 2-seriate, hyaline, fusifonn, ends acuminate, Jl-sep- 
tate, 30~4<0X 5/.i; paraphyses numerous, filiform, tips not at all 
thickened. 

Bpwiopezha Arundinarias^ Saec. BjlL viii. ii. 1517. 

Ea^siec, Eav. Pimg. Carol, fasc. iii. n. 38. 

On culms of Arundinarm, Carolina {Ourtii ). 

The present species is a typical species of Belonldiunp am! 
will stand as B. AiiirNDiKAUiiB. Saccardo’s genus Belonimt, to 
wliich the present technically belongs, cannot Btancl, the distinc¬ 
tions from Montague’s Bclomdium being too flimsy, and not 
oven constant. The minute ascopliores are attacdied by a central 
point, and readily fall away at rnat/uriby, leaving n minute, da.rlc, 
circular patch on the substratum caused by the coloured hyphau 
Brdonhilim'ptdlmij W Keith, is closely allied to tln^ present, 
diftering in. the somewhat shorter spores having the ends acute, 
and not acuminate. 

Pezi'za (Moletsia) MTLTorimtAriAMA, Berk, if M, A, Curl, 
in Orevillea^ iii. (1875) p. 158. 

Erumpent; clustered oi' solitary, ratliorilosliiy; disc pliuio from 
the first, pallid or pale primrose-yellow; margin and externally 
blackish, glabrous, *5-1 mm. diameter j asci f^ylindric-clavate, 
subsessile, apex slightly narrowed and thickened, pore palo bine 
with iodine, 55-60 X 6 ^ti; spores 8, obliquely l-soria(e, lijaline, 
continuous, very narrowly clavate, 7-8x2/,t; paraphjses very 
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sieiicler, not tliickened at the apex; cortex very dense, formed of 
blaekisli hexagonal cells 14-16 ja diameter, becoming smaller 
towards the margin. 

MolUsia Qniltoplitlialama^ Sacc. Syll. viii. n. 1385. 

On dead branches of Gornus ilavida, S. Carolina (MaveneL 
n. 2474). 

Berkeley says “bymenium vermillion” ; but in the fairly 
abundant type-material in the Kew Herbarium I jdnd it as 
described above, and it is difficult to conceive that it could ever 
have been red. 

Peziza (Mollisia) olivaceo-ltjtea, Berlc* in Grevillea^ iv. 
(1875) p. 159. (PI. 5. figs. 19, 20.) 

Ascopliore erumpent, then becoming quite superficial and 
attached by a small point, remaining more or less concave, 
glabrous, externally blackish-olive; disc pale yellow, mm. 
across ; asci cylindric-clavate, apex slightly narrowed, pore blue 
with iodine, pedicel very short, 50-60x7-8 jx ; spores 8, irregu¬ 
larly 2-seriate, continuous, hyaline, cylindric-fusiform, straight, 
14-17 X 3-3*5 fi ; paraphyses filiform. 

Mollma olivaceo-lutea^ Sacc. Syll. viii. n. 1373 (1889). 

On dead leaves. Lower Caroliua {Ravenel^ ii. 1204). 

This is not a good Mollma th.e cortex consists of sparsely 
septate, parallel hyphas of a dark colour radiating from base to 
margin, where they become paler; a structure agreeing wifcli that 
of JPseudopezizaj in which genus the species should henceforth be 
placed. 

Peziza (MonnisiA) ®xi»ieli.a, Berk. ^ Jf. A. Curt, in 
Gremllea, iii. (1875) p. 158. (PL 4. figs, 26, 27.) 

Gregarious, discoid, and with a very minutely raised margin 
when moist, thin, soft, and somewhat gelatinous; when dry the 
margin is raised and wavy, and the substance rigid, about | mm. 
across; glabrous, disc yellow-rufous, becoming dingy purple- 
brown or blackish when dry ; hypothecium and excipulom 
minutely parenchymatous, cortical cells 5-8 jx diameter; aj;ei 
narrowly clavate, apex narrowed, not blue with iodine, pedicel 
slender, about 45 x 6 /z; spores 8, obliquely 1-seriate, continuous, 
hyaline,narrowly elliptic-oblong, 5-6 X 1*5 ju ; paraphyses slender, 
tips clavate, or in some instances scarcely thickened. 

Fezizella exidiella, Sacc. Syll. viii. n. 1200. 
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On brancliOB of Oormis Florlth, Ijowof Cjirolnia 
11 . 2‘:l!74). 

GregarioiiB, regular, yollow-nilbuifi (Berk. & M. -"I. (JitrL). 

Tlie present spoelea is «a typical Orhilla^ and will sta,iul a.s 

0. EXIBTFLLA. 

'Fmizx (MoLLisrA.) exist no lfformts, J3erk. # 11. A. Our/, in 
Grevillea, iii. (1875) p. 15S. (PL 4. figs. 20, 21.) 

Gregarious, subglobose and closed at first soon becoming 
almost or (luite plane, attached by a (*.entral point, and springing 
from a blackisli patcli of my(*eHuin not inoro cffiistHl titan the 
diameter o£ the ascophore; externally ])itch“hrown, disc pallitl, 
about I mm. across; bypotliccium ami excipnlinn foritKal ol: 
interwoven liyplim, wliicli pass into dark-hrown cortical cells, and 
run out at the margin into 1'•2-scptale, brown, obtuse, paralhd 
by pine, 40-00 ft long, and forming a dense fring(t; asci narrowly 
elavate, tapering below into a slender podicel, apex narrowed, 
pore blue with iodine, about 15()Xl2ju; spores 8, irregularly 2- 
seriate, byalinc, narrowly elliptical, ends tapering, d-scptati*, 
28-31X 4-5/t; parapbyses numerous, filiform, very sliglitly 
thickened at the tips, 

JBeloninm ? eustegiesforme^ Sacc. SylL viii. n. 2012. 

Mvsice. Eav. Eimg. Atner. ii. 310; Ellis, N. Amer. .Fung. n. 068. 

On culms of Armidinaria macrosperma. Lower (kirolina 
(Gurtis, XL 1023). 

(MoLiTSfA,) AjjhmMVA., Berk, cf* Broome^ in Journ. Linn. 
Soc.^ Boi. xiv. (1875) p. l07. (PL 4. fig. 25.) 

Gregarious or crowded, sessile and atiadied by a broad ftasts 
at first globose and (dosed, gradually expanding iiniil pLuug often, 
irregular when crowdesd, ratlicT llesliy, hori(yo*olour, 
glabrous, up to 1*5 mm. across; entirdy parencliiyma.fi{ms, cells 
small; asci (Cylindrical, apex rounded, xiot blim wlili lodims 
narrowed rather abruptly into a short, slonder pedi(*el, ahoul; 110 
xO-lOju; spores B, obliquely 1-seriate, byaline, Mmooib cdlip- 
tical, ends obtuse, often 2-guttulate, 10-13x0 7//.; pamphyMcs 
slender, often curved, but not thickened at tlie apt?x. 

Pseudoliehtium alligafum^ Sacc. SylL viii. n. 1258. 

Gn dead leaves. Peradeniya, Ceylon (Tkimi/es, n. 11,2.) 

Sometimes the ascophore is surrounded hy a wliitislg narrow 
zone of mycelium, which springs from the, basal cortical cells; 
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at other times this structure is entirely absent. Externally and 
the margin quite glabrous, the whitish pulverulent external 
appearance noted by Berkeley being due to the collapse of tlie 
external cells during drying. Thefungus is a true Mollkia^ and 
will stand as Mollisia. alligata. 

Peziza (Mollisia) peeistomialis, Berh. ^ Broome, in Ann, 
Mag, Mat, Hist, 8er. II. xvih. (1856) p. 126, pi. 5. fig. 32. 

Ascophore subcylindrical, base somewhat narrowed, solid, 
glabrous except the margin, which is surrounded by 10~1S, 
spreading, white, acuminate teeth, each consisting of a fascicle 
of slender hypha 3 ; 25-35 long, by 8-10 jj. broad at the base, 
whitish; disc plane, about | mm. high, and not quite so much 
across ; hypothecium and excipnlum composed of aseptate, 
hyaline hyphen very intricately interwoven; the cortex is similar, 
and the hyphte run out to form the marginal teeth ; asci broadly 
clavate or fusoicl, wddest portion sometimes above, sometimes 
below the middle, apex narrowed, base stout, about 85-90 x 
12 fx ; spores obliquely 2-seriate, smooth, hyaliue, narrowly 
elliptical or sometimes almost cylindrical, ends rather acute, 
straight or very slightly curved, at first multiguttulate, then 
distinctly 3-septate, 30-35 X 5 ^; paraphyses absent. 

Mollisiagyeristomialis, Phillips, Brit. Disc. p. 201, pi. 6. f. 37. 

CgatJiicuIa jperistomialis, Sacc, Syll. viii. n. 1281; Massec, Brit. 
Eung.-El. iv. p. 273 (peristoinalis). 

On dead bark of holly. England. 

A most exquisite object under a moderate magnifier, resembling 
some Actinia in miniature (Berh, ^ Broome), 

Gregarious, siibglobose, and closed at first, then becoming 
elongate and more or less cylindrical, the base often slightly 
narrowed, but constantly sessile, apex truncate; disc not 
depressed, surrounded by acute, spreading teeth like the peri¬ 
stome of a moss. Allied to the genus Beloniiium in the 3- 
septate spores, but the sum of characters point to the genus 
Cgatlmula, 

Peziza (Mollisia) AHOALis,^^r7r. ^ Broome, in Journ,Linn, 
Boe,, Bot, xiv. (1875) p. 106. (PI. 4. figs. 23-21.) 

Solitary, or usually in clusters of 2-1, sessile, subglobose and 
closed when young, then cup-shaped, often, irregular from lateral 
pressure, mm. across, pale orange ; externally very minutely 
pulverulent, due to the free ends of the parallel rows of hyph® 
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forming tlie cortex; aBci mirrowly clavato, pcnliccl slender, 70“- 
80 X 8 ji, apex sliglitly narrowed, not Idiie wiili iodine ; B{)orcB 8, 
1-aeriate, liyaline, smooth, globose, 8*5-1' diameter; para.|)hyseH 
liliform, Beptatc, not tliickened at the tips. 

Growing in the axils of tlio leaves at the tips of tlic^ slioots of 
Macromiirium stdeatum, Brid. Ceylon {Thiimies^ n. .1210). 

The present distinct species will in future be known as Molli- 
SIELLA AMCALIS, 

Peziza (Molmsia) Akdropoockis, Berh. cf’ Oiirt, hi 

Grevidea^ iii, (1875) p. 158. (Ph 4. fig. 19.) 

Scattered or gregarious, at first subgiobose and closed, gradu¬ 
ally expanding until quite plane, attached by a central ])oint; 
externally blackish, glabrous; disc yellowish-bay, jj-”| mnu across; 
hypotheciuin and oxcipulum formed of deliiaite, in ten woven 
hypluc, running out into a dark-coloured cortex of parallel cells ; 
asci clavate, apex rounded, pore blue witli iodine, narrowed 
below into a slender pedicel, wall rather thick, about 100 X15 
spores 8, obliquely 2-scriate, hyaline, narrowly elliptical, ends 
narrowed, 3-septate, straight or sometimes very sliglitly curved, 
19-20 X 5-6 ( 1 ; paraphyses slender, septate, often more or Ices 
branched, very slightly or not at all tliickcned at the tips. 

Beloniim Andropof/onis, Baec. 8ylL viii. n. 2085. 

On dead culms of Andropogon. Lower Carolina {Cmth^ 
n. 5045). 

This species is supposed to be represented in the following 
exsiccati:—Ellis, IST. Amer. Eung. n. 61 ; Kabenh.-Winter, 
Eung. Eur. 8169; Ecdun, Ascom. n. COO. The specimens are 
all of American origin, and furnished by Mr. J. B. Ellis ; and, 
furthermore, so far as I can ascertain by carerul examination, 
show no trace of a Discomycete of any kind, but all agrise in 
having an apparently undescribod species of ddkoiJfgndht^-^ii 
mistake which 1 leave to one or other of the parties concerned to 
rectify. 

Peziza (Mollisia) ebacta, Berk, cf Jf. A, Curl, in GrevUka^ 
iii. (1875) p. 158. (PL 5. figs. 22-24.) 

Erumpent, scattered, gregarious, or sometimes crowded and 
forming short lines, about '5 mm. when quite expanded, at first 
globose and furnished with a minute pore, externally glabrous, 
blackish-olive, disc grey; asci cylindrical, apex narrowed, por© 
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"blue with iodine^ 60-70x7 fj.; spores irregnlarlj 2-seriate, 
hyaline, smooth, very narrowly clavate, 9-12x2-3 jn ; para- 
pbyses very slender, tips scarcely thickened ; hypothecium and 
excipnlam consisting of densely interwoven hypbjB, running out 
into a parenchjmatous cortex of brown polygonal cells 9-12 p 
diam. 

Fyreno^eziza fracta^ Sacc. Syll. viii. n. 1467. 

On dead stems of Hydrangea vulgaris. Virginia {Bavenel^ 
n. 3332). 

This species is a typical Pseudopeziza^ and will stand as 

P. PEACTA.. 

It is just possible that the spores may become septate at 
maturity: there are apparent indications of a median septum, 
but fresh material is necessary to determine the point with 
certainty. 

Peziza (Hymeis^oscypha) TiEini-ATEA, Berlc. Sf IT. A, Curt, in 
Journ. Linn. Soc., Bot. x. (1869) p. 369. (PL 4. figs. 33, 34.) 

Soon expanded, discoid, often more or less wavy j substance 
thin, sessile; disc blackish-green with a tinge of purple, outside 
similarly coloured and minutely scabrid, up to 8 mm. diameter; 
excipulum composed entirely of very tbin, densely-interlaced 
liypbiB j asci narrowly cylindrical, apex imunded, base slender 
and often bent, about 60 x 7 p; spores 8, 1-seriate, narrowly 
elliptic-oblong, continuous, smooth, often 2-guttulate, slightly 
tinted with hrowm, 5-6 x 2-2*5/x; paraphyses numerous, 
rather stout, cylindrical, septate, agglutinated together at the 
swollen, coloured tips. 

Fezicula viridi-atra, Sacc. Syll. viii. n. 1308. 

On rotten wood. Cuba (Wright, n. 369). 

"When dry the substance is rigid; the colour blackish purple, 
which instantly dissolves when treated with dilute potassium 
hydrate, giving a purple solution. The present species is a 
typical Chlorosplenium and hence must stand as C. vieidi-atrtjm 
(B erk. & M. A. Curt.). Probably Berkeley noticed this affinity 
when he remarked “ not staining the wood.” 

Peziza (Hymenoscypha) letjcopsis, .Berk. ^ M. A. Curt, in 
Journ. Linn. 8oc., Bot. x. (1869) p. 368. (PL 4. figs. 3, 4.) 

Scattered or gregarious, stipitate, closed at first, then expand¬ 
ing until plane and the margin often wavy and drooping* 
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tsubsUnce thin, rallier tougli jiiid lle.Kible, glabrous; disc paiiid 
lilac or pale tlosh-coloiir, externally slightly pnlcn*, li-? niui. 
ctiaineter; stoiu almost tapia}, skvnder, glabrous, hlackisii, 
3-'lt mm, long ; isubstance coiiipoHcd cuiirely of thin, Iiyaliiic, 
closoly-interwoveii liyplue; aaci jiarrowly cylimlric-clavate, ap(‘x 
rounded, 50x4™5fi; spores 8, oblicpiely l-serial;e, hjaJiiie, con¬ 
tinuous, smooth, nai'rowly subcylindrical, oliten slightly curved, 
5-0 X 1*5-2 g; parapliyses very slender, not thiekenod afc the 
tips. 

Fhialea leueopsis, Sacc. f'^yll. viii. m 10J)L 

On rotten wood. Cuba ( Wripld^ ii. i^72). 

pEKiiZA xiXAiurcoi.A, JBerJe. in herb, (PL 5. figs, 28 ol.) 

AsGO])liores in groups of 4-10 springing from, a comiimn base*; 
substance toiigb, formed of interwoven hy|)hag pale brown (wlioii 
dry), glabrous, 0*5 mm. diameter. Asci narrowly cylimliica!, 
octosporous, 100x(>/L^; spores elliptical, smooth/hyatinc, 2-guitu-” 
late, obliquely 1-seriate, Gx4“4‘5ft; parapliyses fiiifonn. 

Growing in clusters oii theaseigerous portion of some Xf/laria. 
Venezuela. 

The present species, which does not appear to have been 
described by Berkeley, will stand as Cenan-oium xylaeiicoua. 
(Berk.). 

IlELOTiirM CROCtinJAr, Berk, jj** Jf. A, Curt. in'Joimu Linn, 
JSoe,, BoL X. (1800) p, 309; iBaco, Sj/ll viii. n. 009 (1889). 

Gregarious or crowded, at lirst obconic, the disc gradually 
expanding, but tho margin remaining for a long time more or 
loss incurved, narrowed below into a very short, stout, Himn-liko 
base, quite glabrous, evervAvluiro salTron-yellovv, .1-P5 mm. ac.rtJHs. 
Asci HubcylindricaJ, slightly narrowed at tlio l>a,He, apex not Idm^ 
with iodine, llOxlO/i; spores 8, l-soriaio or soimdimes inclined 
to bo 2-seriaio upwards, cylin(lric>fusiform, oftiui slightly (mrvml, 
hyaline, becoming distinctly l"sej)tate, and Honudiaum Hlighily 
constricted at the septum, 18-"21 x 4-5 p; [larapliyst s linear, 
Bomotimes branched. Hypothccium and excipiilum com|)osed of 
slender, interwoven hypha); cortex not dilierentiated. 

On dead twigs. Cuba (Wright^ a, 374). 

I have received the same species from Mr. A. P. Morgan, 
collected at Preston, Ohio; growing on Querem, 
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* PjDATYGRYPHA BiVEfjA, Be7'h* ^ JBroome^ in Journ. Linn* 

Bot, xiv« (1875) p. 109. 

Gregarious or scattered,immersed, covered a.t first by a white, 
mealy veil, which is finally ruptured, forming an irregular margin 
which is erect or incurved, whereas an external margin, formed 
of the ruptured epidermis of the host plant, is usually revolute; 
disc brownish, often with a layer of bloom giving it a glaucous 
appearance ; up to 1 mm. across, circular or irregular in outline ; 
asci cylindric-clavate, apex rounded, not tinged blue with iodine, 
80--85 X10-12 iL ; spores 8, irregularly 2-seriate, narrowly 
elliptical, or often slightly widest above the middle and inclitud 
to become clavate, at first hyaline, becoming pale brown at 
maturity, 5-7-septate ; septa thick, 18-20 x 6-7 yt; paraphyscs 
slender, septate, very slightly or frequently not at all thiekened 
at the apex. 

€ry][> to discus llvelus, Sacc. Syll. viii. n. 2707. 

On bark. Ceylon {Thioaites^ n. 634). 

The ascophores are very frequently grouped in clusters of 2-4 
individuals. 

Platyghapha astroidea, JBerh* ^ Broome, in Journ. Linn* 
Boc., Bot xiv. (1875) p. 109. (PI. 5. figs. 5, 6.) 

Ascophores gregarious, immersed, covered at first by a white 
mealy veil, which is at length ruptured and forms an irregularly 
torn margin, formed of two layers; disc reddish-brown, l--2*5 mm. 
across; asci cylindric-clavate, apex rounded aud somewhr.t 
thickened, not tinged blue with iodine, narrowed rather abruptly 
into a short, slender pedicel, about 70-75x10-12^; spores 
irregularly 2-seriate, narrowly elliptical, ends narrowed, smooth, 
hyaline at first, becoming pale brawn at maturity, 3-5-8eptate, 
15-17 X 5-G fx; parapliyses slender, septate, not thickened at the 
apex, but sometimes bearing short braiichlets. 

Crj/ptodlseus asfroideus, Sacc. SylL viii. n. 2766. 

Blaiygrapha allo-rufa. Berk. & Broome, Journ, Linn. Soc., 
Bot. xiv. (1875) p. no. 

Cryptodiscus alho-rvfus, Sacc. SylL viii. n. 2765. 

On bark. Peradeniya, Ceylon (Thwaites, nn. 69 & 620). 

Distinguished from PlafygrapJiasubretkulaia, Berk. & Broome, 
by the longer spores which finally become 5-septate. The margin 
consists of two membranes : the outer, curving outwards, consists 
of the ruptured epidermis of the host, which is white on its irm'>r 
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surface owing to a tliiii layer of the veil of tlie fungus adluu’iivg 
to it; tlio inner membrane consists of the veil [iroper, and staiuls 
erect or curves inwards over the border of the disc. No trace of 
goniclia present. 

Platygrapita stictotdes , Leighton^ Lick ms of Ceglon^ m 
Trans. Lhm. Soc. xxyII (1870) p. 180, pi. d/. f. S7, (IM. 5. 
iigs. 1-4) 

Ascophores gregarious^ scattered or more frtHiuontly arranged 
in irregular little gt'oups^ immersed in tlie matrix, at iirst covered 
hy a snow-white veil, wdiicli eventually ruptures and forms an 
irregularly torn persistent margin ; circular, elongated, or more 
or less wavy, *5-2 mm. across; disc dark grey (whem dry); asci 
cylindrical, apex rounded and not at all blue with iodine, base 
slenderly stipitate, 90-100 X Sja; spores 8, obliquely l-s(>riate, 
eiliptic-obhmg, ends obtuse, smooth, B-septate, S{q)ta thick, at, 
ii”st hyaline then tinged brown, the contents tinged green, 
12-14 X G/i; paraphySOS very slender, delicately septate, some¬ 
times with a short branch near the apex which is not tluidumed. 

FlaU/grapha suhreticalafa^ Berk. & Broome, in J ourn. Li an. 
Soc., Bot. xiv. (1875) p. 109. 

Crgpiodiscus suhretlculatus, Sacc, Syll. viii. n. 27()4. 

On bark. Ceylon; tropical forests south of tlio island 
(Thwaiies, nil. G28 & 630). 

Leighton considered the pi'esent species to bo a lichen, but 
tlierc are no goiiidia, and iodine does not produce a trace of blue 
coloration on the asci or other hymeiiial elements. iteigliton’H 
ly])e has bcjen examiiu'd in the Lciglitun incluui herbarium 
which is located at Kew. The groups of apotlieeia are Homtdimes 
arranged in an irreguJajdy reticulate manner, luaice jk’fkcdty'M 
sj)cci;lic name. 

Platygraptta MAGHiricA, JSerJiU 4* Broome, in Journ. Linn* 
Sot)., BoL xiv. (1875) p. 11.0, pL 5 .1 26. (Pi. 5. iigH. 7-9.) 

Scattered or gti'garious, immersed in the matrix, and eveniai- 
ally surrounded by an irregular, rigid, raised margin, formed by 
the torn and upraised epidermis of the host |)hmt; disc at iirst 
covered with a thin veil, becoming naked, plane, deep orange 
colour, l'5-3 mm. across, circular in outline; hypothecjum 
yellowish-brown; asci very large, clavate, apex slightly narrowed 
and having the wall thickened, not blue with iodine, narrowed 
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Ijolow into a soBiewhat slender pedicel, about 400 x 30 /i ; spores 
8, irregularly 2“seriat;e, hyaline, smooth, narrowly elliptic- 
fusiform, usually slightly curved, closely multiseptate (27-31), 
at length breaking up at the septa into thin discs, 110-140 x 
11-12 fi; paraphyses very slender, septate, very slightly thickened 
at z\ie tip. 

Plafystiota magniJiGa, Cooke, in Grevillea, xvii. (1889) p. 95. 

Lichenopsis magnifica^ Sacc- Sylh viii. n. 2862. 

On sticks. Ceylon; tropical forests south of the island 
{Thwaites, n. 624). 

This species is described in a footnote, and is not n. 973 of 
“The Fungi of Ceylon,” as stated by Succardo, SylL viii. p. 697. 

This fungus cannot possibly remain in Liclie^iopsis as placed 
by Saccardo; and as it is not Platggrapha according to 
Montague’s view of that genus, it should in future stand as 
Platysticta maunifica, Cooke. 

pATELLARtA LiYiDA, Bevlc. Bvoome^ in Ann, 3Iag, Nat, 
Nist. Ser. II. xiii. (1854) p. 466. 

Gregarious or confluent, hemispherical, then almost plane, 
slightly narrowed to a very short stem-like base, or almost 
sessile but attached by a central point only, up to 1 mm. across ; 
disc yellowish-olive, with a buff tinge when dry, margin and 
externally pale, very minutely scurfy; excipuluiu densely paren- 
ebymatous; asci narrowly clavate, apex narrowed, attenuated 
below into a slender iongish pedicel, thick-walled, 8-spored; 
spores irregularly 2-seriate above, elliptic-oblong, ends obtuse, 
smooth, hyaline, at first 4-guttulate then 3-septate, straight or 
very slightly curved, 24-30 X 5-6 g .; paraphyses numerous, 
slender, somewhat irregularly curved, often .with short branch- 
lets, in other instances all simple and equal. 

Bermatea Uvida^ Phillips, Brit. Disc. 340; Eehm, Krypt.- 
Flora, Disc. 256, 

JDurella liviia, Sacc. Syll. viii. n. 3260. 

Bermatella livida^ Sacc. Syll. viii. n. 2027. 

Lecanidion Uvidmi^ Lamhotte, FI. Myc. Belg. 274. 

BaUUaria comtipata, Cooke, ITandb. n. 2176. 

Ex'dcc. Cooke, Fung. Brit. n. 578 ; id. op. cit. ed. II. n. 193; 
Eebm, Ascom. n. 462 (forma tetraspora). 

On pine-bark. Britain, Germany, Belgium. 

According to Minks the spores eventually become 8-septate. 
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Patellaeta sPHiEROSPOEA, Berh* 4" Oari, in Ooolcels 

8pi. Disc. U.S-^ in JBnlL 8oc. Nat. 8ci. Buff. iii. (1875) p. 26 
(name onlj) ; in GrevUlea, xviii. (1890) p, 85. 

Scattered or erowded, applanate, indistinctlj marginate, thin, 
circular or slightly elongated, 1-2 mm. across, black; excipiilum 
formed of intenvoven liyphse of a clingy olive-brown colour; asci 
cylindric-clavate, apes rounded, not blue with iodine, base 
narrowed; spores 1-seriate, or sometimes inclined to become 
2-seriate near the apex of the ascus, typically broadly elliptical, 
ends obiiisp, smooth, clear brown, continuous, sometimes l-gut- 
tulate, 9-12 x 7-8 fi; paraphyses numerous, filiform, septate. 

Lagerlieima splicsrospora^ Sacc. Syll. x. n. 4671; Massee, Brit. 
Pungiis-Plora, iv. p, 97, ff. 51-54, p. 91. 

On rotten wmod. N. Carolina, U.S.xl. (Curtis^ n. 4460) ; 
New Porest, England {MisB B, Taglor). 

In many asci the spores are all similar in form as described 
above; in others some of the spores are normal, others globose, 
angularly globose, or piriform. 

Patellaeia clatispoea, Berh. 4 ' Broome, in Ann. 4' Mag. 
Nat Hist. Ser. II. xiii. p. 464 (1854); Phillips, Brit. Disc. 
p. 366, pi 11. f. 70; Massee., Brit, Fungus-Blora, iv. p. 102, 
ff. 15-20, p. 91. 

Gregarious, bursting through the bark when present, at first 
subglobose, then expanding and becoming marginate, rather 
fleshy, contractiug and slightly concave when dry, pitch-brown 
glabrous, 1-1*5 mm. across; excipulum consisting of interwoven 
hyphas which become clavate, septate, brown, and arranged more 
or less parallel at the surface and margin; asci clavate, apex 
narrowed, 8-spored; spores biseriate upwards, l-seriate below, 
narrowly clavate, apex rounded; base tapering and acute, straight, 
or very slightly bent, hyaline, or with a tinge of green, 3-5-sep- 
txte, with an indication of constriction at the septa when mature, 
30-36 X 5-6 jti; paraphyses numerous, slender, tips clavate and 
irregularly nodulose, septate, brown, adhering, sometimes 
branched. 

JDureTla clavispora, Sacc. Syll. vlii. n. 3257. 

On branches of privet, ash, <&:c. Britain. 

Eeadilj distinguished by the clavate, septate spores, and 
paraphyses with brown thickened tips. 
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Patellarii stygia, Berk. M. A. Curt, in Grevilleci^ vol. iv. 
(1875.) p, 2. (PL 4. figs. 15-17.) ■ 

Gregarious, or sometimes crowded, orbicular, plane, margliiate, 
attached by a central point, margin free, glabrous, black, about 
1 mm. across; liypotbecium dark-coloured, parenchymatous, 
running out at the surface and margin into large hexagonal cells, 
15-20 X 8-12 p, arranged in rows, external cells almost globose, 
dark; asci cylindric-clavate, apex slightly narrowed and tliick- 
walled, apex alone blue with iodine, 50 X 6-7 ju; spores 8, irregu¬ 
larly 2-seriate, cylindrical, ends very slightly narrovved, 1-septate, 
brown, often very slightly curved, 15-16 x 4 g ; paraphyses very 
slender, septate, tips thickened, brown, agglutinated together. 
Bafella stygia^ Sacc. SjlL viii. n. 8215. 

On wood. New Jersey; Lower Carolina; Boston {Sjpragiie^ 
n. 6284). 

This species will stand as Kahschta stygia, distinguished hy 
the narrow cylindrical spores and the large cortical cells of the 
ascopbore. 

Patellaria Bloxami, Bey^k. in herb .; Phillips^ Brit. Disc. 
p. 361. (PL 4. figs. 13-14.) 

Gregarious, sessile, fixed by a central point, applanatc, 
glabrous, at first with a slightly upraised margin, then plane or 
slightly convex, black, about f mm. across ; excipulum minutely 
parenchymatous, blackish-olive, cells becoming arranged in rows 
and almost quadrate towards the exterior and margin; asci 
cylindric-clavate, not much narrowed at the base, apex slightly 
narrowed and thick-walled, everywhere deep, clear blue with 
iodine, 50-60 X 7-8 /x; spores 8, irregularly 2-seriate, elliptical 
or fusoid, 1-septate, brown, 10-15 X 5-7 g ; paraphyses very 
slender, septate, tips thickened, brown, more or less agglutinated 
together. 

Jiarschia Bloxami^ Sacc. Syll. viii. n. 3208. 

On rotten wood. England (Bloxam). 

Allied to Xarschia lignyofa^ but readily distinguished by 
having the two cells of the spore of equal size. 

Patelearia ata, Berk, in herb. (PL 4. figs. 11, 12.) 
Superficial, attached hy a central point, expanded and slightly 
concave; substance thin, glabrous, blackish brown (when dry), 
1*5 mm. across, irregularly contracted when dry; hypotheciuni 
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and excipulum composed of rather stout, hyaline, interwoveai 
hyplise, which pass into a dark-coloured small-celled parenchy¬ 
matous cortex; asci clavate, apex narrowed, not blue with iodine, 
about 160 X 16-17 ji; spores 8, irregularly 2-seriate, hyaline, 
narrowly elliptic-fusiform, at first multiguttuiate, then 7-9-sep- 
tate, very slightly curved, 50 X 60 ft; paraphyses numerous, very 
slender, tips not thickened. 

On small branches. Pangeronga, Java {Kurz, n. 381). 

A very fine species, which wall now stand as Dtjeella lata. 

PatellaeIzI TASMAiNiCA, Berlc, in Soolc.f^ FL Tasm. ii. p, 276 
(1860). (PI. 4. fig. 18.) 

G-regarious, minute, applanate, at first slightly concave, then 
plane, glabrous; disc bay, often with a tinge of olive-green, 
finally entirely blackish, up to | mm. across; liypothecium dark, 
cortex parenchymatous, cells small, olive-brown; asci narrowly 
cylindric-clavate, apex slightly narrowed, about 100 X 7-8 ft; 
spores 8, 1-seriate, and inclined to become 2-seriate, hyaline, 
continuous, narrowly cylindrical, ends entirely narrowed, often 
a little bent, 14-16 x 3*5-4 ft; paraphyses numerous, slender, 
septate, not thickened upwards. 

Batinella immanica^ Sacc. Syll. viii. n. 3162. 

On dead w^ood. Tasmania {Archer), 

Patellaeia AUKEO-cocciarEA, JBerh. ^ M, A. Curt. MS. in 
herl. (PL 4. figs. 5-7.) 

Giregarious, sessile, attached by a narrowed base, sub globose 
and closed when young, then expanded, but the golden-yellow 
fringed margin still incurved; disc pallid, externally blackish- 
brown, glabrous, about ^ mm. across, closed, and often laterally 
compressed when dry; hypothecium and excipulum formed of 
slender interwoven hyphse, these run out into a reddish-brown, 
small-celled, parenchymatous cortex, which changes at the 
margin into a thick-set golden-yellow fringe formed of straight, 
rather closely septate smooth hairs, 80-150 pi, long and 5-8 /a 
thick at the base, and slightly tapering towards the apex; asci 
cylindric-clavate, apex slightly tapering, apical pore blue with 
iodine, 75-80 X 7 ft; spores 8, irregularly 2-seriate, straight, 
hyaline, narrowly fusiform, 1-septate, 23-25x3*5 ft; paraphyses 
slender, septate, tips not thickened. 

On dead culms of Androjpogon sco^arius, lying on the ground. 



BEItKELES'’s TrPES OF FU-!SrtlI. 


109 ‘ 


S.^ Carolina (no collector’s name) ; Newfield, K. Jersey, U.S.A. 

(Ellu). 

The colours given above are from the dried plant, and may in 
all probability require modification when described from living 
material. The fungus evidently belongs to Saccardo’s genus 
MelotieUa, and will stand as Helotiella afeeo-coccikea. 

Patellaeia lueida, JBerk. # M, A, Gurt. in herb. (PL 4. 
figs. 8-10.) 

Gregarious or crowded, sometimes confluent, erumpent; disc 
plane, often slightly wrinkled, dingy grey then blackish, persist¬ 
ently surrounded by the raised and torn epidermis, circular or 
somewhat irregular, up to ^ mm. across ; hypothecium and 
excipulum formed of very slender, interwoven hyphae, which 
pass into a dark-coloured, indistinctly parenchymatous cortex 5 
asci clavate, gradually tapering downwards into a long, slender 
pedicel, apex rounded, not at all blue with iodine, 110-120 X15^; 
spores 8, irregularly 2-seriate, hyaline, continuous, narrowly 
elliptic-oblong, ends obtuse, straight or very slightly curved, 
14-16x4^; paraphyses slender, not thickened upwards. 

On young branches of Acer rubrmi. Pennsylvania, TJ.S.A. 
(n. 3815). 

Not previously described, so far as I am aware, although the 
herbarium material is in excellent condition. The specimens 
are marked Genangium ” by Curtis, but the species must stand 
as Patinella luetda. 

Patellaefa recisa, Berh. 4" M. A. Gurt. in Goohe^s Sgn. 
Disc. U.S*, pt. ii., in Bull. 80 c. Nat. 8 cL Buff. iii. p, 21 (1875). 

This species proves to be identical with Vihrlssea Guernisaci^ 
Crouan. 

On small branches. New England Boston {'Murray^ 

n. 6231). 

Pi^TELLABTA CONOREOATA, Berk. 4* M. A. Ourt. M 8 . in herb. 
Berk. 

On oak. Pennsylvania {Michener, n. 4308). 

This species is a synonym of JDurella compressa. Tub The 
name may possibly be published somewhere, although I have not 
hitherto found it. 

Cenan-oium concinnvm:, Berk. ^ Jf. A. Gurt. in Grevillea, iv. 
(1875) p. 5. (PI. 4. figs. 35, 36.) 

Gregarious, sessile, glabrous, substance rather thick and firm, 

niKN. JOUEJF.—BOTA2SY, TOn. XXXT. jC 
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at first closed, tlaen gradually expanding until saucer-sliaped, 
finally plane, or even very slightly convex, usually with the 
extreme margin upturned, up to 2 mm. across; disc blackish, 
externally paler, and with the margin irregularly raised when 
dry; substance entirely composed of rather stout, interwoven 
hyphse, which become thickened, brown, and arranged in a 
parallel series at the margin ; asei clavate, apex rounded, pore 
blue with iodine, wall rather thick, about 110 x 11-12 fx; spores 
8 , irregularly 2 -seriate towards the apex of the ascus, obliquely 
1 -seriate below, hyaline, smooth, elliptic-fusiform, ends acute, 
3 -septate, 19-22 x 6-7 fx; paraphyses very numerous, filiform, 
more or less agglutinated together at the tips, which are not at 
all thickened. 

Scleroderris concinna^ Sacc. Syll. viii. n. 2460. 

Ssssicc, Eavenel, Enngi Amer. exs. n. 313. 

On small branches of Quercus falcata and Laurus Benzoin : 
Lower Carolina (Curtis, nn. 2295, 3828, 6172 ); South Carolina 
(Bavejiel, n. 2358, on oak twigs ’*). On Laurus Sassafras: 
Alabama (Peters, n. 5238). 

Tympanis ehabbospoba, BerTc. ^ Jf. A. Curt, in Orevillea, iv. 
(1875) p. 3. 

Godronia rJidbdospora, Sacc. Syll. viii. n. 2487. 

On hark of Acer. New England (Sprague, n. 5831). 

This species proyes, on examination, to be synonymous with 
Tympanis conspersa, Eries, as defined in Brit. Eung.-El. iv. 128 , 
from specimens sent by Eries to Berkeley, which also agree 
with Eries’ Scler. Suec. nn. 12 <& 171. The drawing accom- 
panjing the specimen called Tympanis rlaldospora in Berkeley’s 
herbarium shows that the numerous minute spores in the ascus 
were mistaken for granular protoplasm, and that the slender 
paraphyses were, in turn, mistaken for filiform spores. 

Timpanis q-yeosa, Berh. ^ M. A. Curt, in Orevillea^ iv. 
(1875) p. 3 ; Sacc. Syll. viii. n. 2403. (PL 4. figs. 37, 38.) 

Densely crowded in small groups of 6-12 individuals, slightly 
concave and irregular from mutual pressure when moist, laterally 
compressed and completely concealing the disc when dry, 
brownish-black, glabrous, sessile, 1-2 mm. across; substance 
formed of rather stout, interwoven hyphse which are deep brown 
in colour at the cortex; asci clavate, apex rounded, and not at 
all blue with iodine, wall thick especially upwards, 70-80 x 12 p ; 



BEEKELE^’S TYPES OP EEKG-I» 


111 


spores 8, irregularly 2-seriate upwards, 1-seriate below, elliptical, 
ends rather acute, 3-septate, second cell from the apex often 
slightly larger than the remainder, smooth, pale brown, 16-19 x 
7-8 p .; paraphyses numerous, septate, rather stout, often 
branched, agglutinated together at the scarcely thickened tips 
by a brown substance. 

On bark, Virginian Mountains {Curtis, n. 3338); on apple- 
tree bark, New England {Russell, n. 5940). 

The present species is a typical Scleroclerris, and must take 
the name Scleeodeeeis gxbosa. Eemarkable for the ascophores 
becoming laterally compressed until the opposite sides meet, 
thus completely concealing the disc, and looking exactly like 
some Systeriiim. In this condition the ascophore is either 
straight or more or less curved. 

Phacidium plueiuens, Berk. ^ M. A. Curt, in Journ. Linn. 
Soc., Bot. X. (1869) p. 371. (Pi. 5. fig. 16.) 

Ascophores gregarious on large discoloured spots, which are 
not bounded by a darker margin; disc circular, somewhat 
convex, blackish, eventually rupturing the epidermis into a 
variable number of acute teeth (usually 4-7), about 1 mm. 
diameter; asci cylindrical, apex rounded, not blue with iodine, 
with a short, slender, and usually oblique pedicel, about 95- 
100 X 9/x; spores 8, filiform, nearly as long as the ascus, 
arranged in a parallel fascicle; paraphyses slender, only very 
slightly or not at all thickened at the tip. 

Coccomyces pluridens, Sacc. Syll. viii. n. 3062 (1889). 

On the leaves of Clusia parasitica. Cuba (Wrioht. xm. 

532, 533). 

The specimen in the Kew copy of Wright’s Pungi Cubenses, 
n. 713, which is called Phacidium pluridens, Berk., is something 
quite different to that species. 

Phacidium EUEOAisrs, Berk. ^ M. A, Curt, in Crevillea, iv. 
(1875) p. 7. (Pi. 5. figs. 12, 13.) 

Scattered, black, subcircular, hypothecium thin, epitheeium 
adnate to the epidermis, which splits at maturity into usually 
three acute teeth; disc dingy, not at all erumpent, 0*5-1 mm. 
diam.; asci broadly subcylindrical, almost or quite sessile, wall 
thick, not blue with iodine, 85-95 x 15-18 p ; spores 8, hyaline, 
irregularly biseriate, elliptical or subclavate, at first 5-7-septate, 
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then muriform, 20-24 x7~9/i; paraphyses slender, apex slightly 
incrassated. 

Doiliiora elegans^ Sacc. Syll. viii. b. 3151 (1889). 

Exncc* Eav. Fung. Carol, n. 5l (on Pinus Taeda), 

On sheatlis of liYing pine trees. Lower Carolina {Ravenel, 
n. 3678). 

This species belongs to the genus Tridens^ differing from 
Phacidium in tlie muriform spores, and from Pothiora, in which 
it is placed by Saccardo, in not being erumpent. 

The species will stand as Tbidens elegans. 

Phacidium limitatum, Berk. ^ M. A. GurL in Journ, Linn. 
Soc., Bot. X. (1869) p. 371. (PL 5. figs. 14,15.) 

Ascophores gregarious, seated on pale spots which are bounded 
by a thin black line, up to 1 mm. across, epidermis usually split¬ 
ting into three acute teeth; disc plane, pallid j asei narrowly 
cylindrical, apex rounded, not blue with iodine, pedicel suddenly 
narrowed, usually oblique, 100-110x8p: spores hyaline, fili¬ 
form, multi-septate, nearly as long as the ascus, arranged in a 
parallel fascicle; paraphyses slender, septate. 

Coccomyces limitatus., Sacc., Sjll. viii. n. 3063. 

On dead leaves of Clusia parasitica* 

Phacidium elegantissimum, Berk. ^ M* A* Curt, in Grevillea^ 
iv. (1875) p. 5 ; Sacc. SylL viii. n. 2906. (PL 5. figs. 10, 11.) 

Epipbylloiis, forming scattered or confluent white patches 
2-4 mm. diameter, hounded by a dark line; ascophores seated 
on the patches, numerous, often arranged in irregular concentric 
rings, epidermis usually split into three acute teeth ; disc plane, 
dingy, persistently immersed in the substance of the matrix; 
asei elavate or broadly cylindric-clavate, with a very short, 
abrupt pedicel, apex rounded, not bine wdth iodine, wall thick; 
spores 8, hyaline, irregularly grouped in a mass, elliptic-oblong, 
ends obtuse, at first 3-septate, afterwards muriform, vertical 
septa 1-3, 20-23 x 8-10 g ; paraphyses slender. 

On leaves of Ileoj opaca^ Alabama {Peters., n. 4572); on the 
same host from S. Carolina {Ravenel). 

Some of the Alabama specimens are quite mature, and contain 
fruit, from which the above description is prepared. The fungus 
is in reality a Phmidnm in appearance, but having muriform 
spores and an immersed disc, requires the creation of a new 
genus for its reception. The following is proposed 
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• Tridens, gen. nov. 

Aseomata inimeraa, diseiformia, immarginafca, excipulo atro 
epidermidi concreto et ciirn illo in lacinias acutas e ceiitro fissa. 
Asci clavati, octospori; sporse byalinse, oblongSB, muriformes; 
paraphyses bliformes, claviilatae. 

Est Phacidmm dietyosporum. 

T. ELEGANTissiMUM. (See p. 112 for T. elegans,) 

Excipula nigro-eufa, Berk, in Hook, f, FI. Neio Zeal, ii. 
p. 202, tab. 106. f, 11 (1855). 

Scattered or gregarious, sessile, globose and closed at first, 
then opening by a minute pore, finally saucer-shaped, the entire 
margin remaining erect or slightly incurved, glabrous, mm. 
diameter ; disc reddish-brown, externally blackish ; hypothecium 
and excipulum formed of very slender, branched, septate hyphse, 
which pass at the cortex iuto brownish, grumous cells; asci 
broadly cylindric-elavate, apex narrowed and. not blue with 
iodine, 75-80 X12 spores 8, irregularly 2-seriate, hyaline, 
elliptic-oblong, sometimes slightly curved, 8-4-transversely- 
septate, afterwards with one or more vertical or oblique septa, 
27-30 X 7-8 ; paraphyses numerous, very slender, hyaline, 
septate, not at all thickened at the tip. 

Bcleroderris nigro-rufa,, Sacc. Syll. viii. n. 2409. 

On the under surface of leaves of Bittosforum crassifolium, 
Hawkes Bay, New Zealand (Qolenso), 

Excipula oreq-aeia, Berk, in Hook.f, M. Hew Zeal, ii. p. 202 
(1855). 

Erumpent; gregarious or scattered ; disc pallid, externally 
blackish, glabrous, about | mm. across j cortex parenchymatous, 
cells small; asci cylindric-clavate, apex rounded, not blue with 
iodine, narrowed below into a slender pedicel, 100 x 9-10 
spores 8, irregularly 2-seriate in the upper part of the ascus, 
l-seriate towards the base, hyaline, smooth, elliptical or some¬ 
times inclined to be narrowly egg-shaped, or obovate, 10-12 x 4- 
5 fx; paraphyses numerous, very slender, tips very slightly or 
fiequently not at all thickened. 

JEplielina gregaria^ Sacc. Syll. viii. n. 2427. 

On the upper surface of living leaves of a species of G^napha^ 
Hum. New Zealand (GolensOj nn. 5056 <fe 5272). 

This species is a typical Psettdopezim^ and will stand as P. o-BK- 

GARTA. 
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SpniKCTBJNA TiGiLLABis, Bevh, in Ann. ^ Mag. Fat. Sid. 
Ser. III. XV. (1865) p. 450. (PL 5. figs. 17,18.) 

Entirely black, stem very slender, bead broadly elliptical, 
whole fungus up to 1 mm high; asci narrowly cylindrical, soon 
deliquescing; spores obliquely 1-seriate, hyaline, narrowly 
elliptical, with one thick, median septum, 5-6 x 2 

On an old JBolyporus growing on a beam in King’s Cliffe 
Church (Berkeley). On wood, Eatheaston (Broome). 

The two following species were founded by Schweinitz, and 
not by Berkeley, but as there is ample material of each in the 
Kew Hebarium collected by Schweinitz, and furthermore as 
the species are not at all well understood, it has been considered 
advisable to append fuller diagnoses. 

Peziza cbtjenta, Schweinitz, Sgn. Ftmg» Am. Bor. n. 943 
(1834) ; arevillea, xxii. (1894) p. 99. (?15. figs. 25-27.) 

G-regarioua, sometimes confluent, sessile, fixedbya central point, 
at first closed, then becoming widely expanded, margin often 
wavy or fimbriate, slightly raised, up to 1 min. across j substance 
thin, somewhat gelatinous when moist, translucent and rigid 
when dry; disc slightly concave, crimson or orange-red, some¬ 
times pale orange (when dry), externally paler, the margin and 
for a short distance below furnished with small, projecting 
clusters of obtuse hyphse 25-35 X 5-6 /i, these tufts are usually 
agglutinated together by amorphous, honey-coloured lumps; 
hypothecium and excipuluna minutely parenchymatous, cells of 
cortex polygonal, 7~9 fx diameter; asci cl av ate, apex rounded, 
not blue with iodine; pedicel slender, usually crooked, about 
50 X 6 ^; spores 8, irregularly 1-seriate or sometimes 2-seriate 
above, hyaline, continuous, cylindric-oblong, ends obtuse, 5-7 x 
1*5-2 ; paraphyses numerous, hyaline, slender, tips capitate, 

piriform, or sometimes only very slightly thickened. 

Pezizella cruenta, Sacc. Syll. viii. n. 1183. 

Beziza (Mollisia) filriseda, Berk. & M. A. Curt, in Q-revillea, 
iii. (1875) p. 157. 

Fseudohehtimn fihrisedim, Sacc. Syll. viii. n. 1243. 

Beziza (Mollma) mccliarifera, Berk, in G-revillea, iii. (1875) 
p. 157. 

BseudoJiehUum mcchariferum, Sacc. Sjdl, viii. n. 1242. 

Beziza rufula, Schweinitz, Syn* Pung. Amer. Bor. n. 495 
(1834). 



BEEKHiDEXS TYPES OF EOTGI. 


115 


Fesi'za regalis^ Cooke & Ellis, in Grevillea, vi. (1878) p. 91. 

Fezisiella regalis^ Sacc. Syll. viii, nn. 1177, 1182. 

M%\ncc- Ellis, N. Airier. Eiing. n. 438; Ellis A Everli. N. A,mer. 
Euiig. ser. ii, n. 2326. 

On bark of Tllmits americmia : Virginian Mountains (o. 3311, 
no collector’s name on label). On Liquidamhar : Alabama 
{Peters^ n. 5208). On bark of apple-tree: ISTewfield, N. Jersey 
{Ellis, n. 2778). On wood : Bethlehem, U.S.A. {Schioeinitz). 

The present species is a true Orhilia, and will stand in future 
as 0. EUFIJLil. 

Soft and inclined to be gelatinous wdien moist, rigid and some¬ 
what pellucid when dry ; margin usually raised when dry, often 
incurved, leaving a narrow slit or often a triangular opening. 
The margin is irregular, due to the projecting tufts of hairs, as 
is also the outside for some distance down; the amorphous 
lumps adhering to and probably secreted by the tufts of hyphse 
give the appearance of being externally clothed wdtli sugar¬ 
like granules.” 

Peziza cnLORA, Scliwelnitz, Sijn, Fung. Carol. Sicp. n. 1235 (an 
extract from Soc. Nat. Oar. Lips. 1822); Grevillea, xxii. (1894) 

p. 100. 

Gregarious, sessile, soft and rather fleshy, at first globose and 
closed, then expanding but remaining slightly concave, and the 
margin more or less persistently incurved; usual colour of the 
entire fungus pale yellowish-green, but sometimes passing from 
pale yellow to deep orange; externally glabrous but frequently 
vertically striate, especially at the margin, 1-2 mm. across; 
hypothecium and excipulum formed of slender, closely septate, 
branched, interwoven hyphse, these become thicker and coloured 
to form the cortex; asci narrowly elavate, apex rounded, not 
blue with iodine, base narrowred into a slender, crooked pedicel; 
spores 8, obliquely 1-seriate, hyaline, continuous, sausage-shaped, 
often slightly curved, 5-6 x 1*5 p ; paraphyses hyaline, slender, 
septate, slightly elavate at the tip. 

CMorosplemum Schweinitzii, Fries, Summa Veget. Scand. 
p. 356 (1846). 

Peziza crocitincta,'B&rk. <fc M. A. Curt, in Grevillea, iii. (1875) 
p. 160 *, Grevillea, i. tab. i. f. 5 (the orange form). 

Pezizella crocitiructa, Sacc. SyH. viii. n. 1193. 

On decayed w'ood, inside bark, <fcc. 

The present species appears to be not uncommon in the Enited 
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States, being represented in the Kew Herbarium from Carolina 
(Schiveinifz); North Greenbush (C. A, Feck) ; Cotoosa -Springs, 
Georgia {Favenel^ n. 1730); Pennsylvania (Dr. Ilicliemr^ 
n. 3602); Newfield, N. J^ersey {Ellis^ nn. 2199, 2886), 

The present species is a Chlorospleniim, hence the name must be 
CHLOEOSPLEmuM CHiOEA. The range of colour from yellowish- 
green through clear yeliow to orange or saffron is often shown in 
different individuals of the same group. Wheti dry the margin 
is incurved and grooved. 

Excluded Species. 

CoEDiERiTES MUSGOiDES, Berk. M. A. Owrt. in Grevillea, iv. 
(1875) p. 2 ; Sacc. SylL viii. n. 3321. 

On wood. Pennsylvania {Michener^ 4314). 

This is nut a Disco my cete, It consists of an erect, branched, 
sterile stroma 4-7 mm. high, formed of more or less parallel, 
slender, coloured hyphas, externally downy. 

Peziza (Fibrusta) pomicolor, Berk. 4 ' Bav, in Oremllea, iii. 
(1875) p. 157. 

Pseudohelotium pomicolor, Sacc. Syll. viii. n. 1254. 

On bark of Taxodium dktichum. S. Carolina {Bavenel, 
B. 1417). 

This does not belong to the Discomycetes ; it is probably the 
infant condition of some Corticium, but is quite sterile. 

Peziza soleniieormis, Berk. 4* M. A. Curt, in Grevillea, iii. 
(1875) p. 160, et xxii. (1894) p. 106. 

Bezizella soleniformis, Sacc. Syll. viii. n. 1159. 

Dead wood. Alabama {Peters, n. 6100). 

This species is a genuine Cyphella, having globose, smooth, 
hyaline spores, 4-5 ju diameter ; and will in future stand as 
Ctphella solexttfobmis. 

Peziza (Hxmexoscypha) exarata, Berk, in GreoiUea, iii. 
(1875) p. 160. 

Fhialea exarata, Sacc. Syll. viii. n. 1107. 

On dead wood. Lower Carolina {Curtis, n. 2119). 

This fungus proves to he a species of Guepinia. 

Helotium solerotioides, Berk. Outl. p. 371 (1860); Phillips, 
Bnt. Fisc, p, 17l; Sacc. Syll. viii. n, 960, 

Examination of the type specimen shows this to be a true 
sclerotium. 
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^ Helotium melletjm, JBe7*h, 4* Broome^ Fmigi of Ceylofij 
n. 957, m Linn. Soc. Joim'n.^ Bot. xiv, (1875) p. 107; Sacc. SylL 
viii. n. 1002. 

This is a corticolous lichen, and must not bo confounded with 
Helotium mellemi^ Berk. & Broome, in Ann. & Mag. Nat. Hist. 
Ser. IV. vol. xv. (1875) p. 38; Sace. Syll. viii. n. 948 (as 
Helotium Fergussoni\ which is a different species. 

Peziza albo-tecta, BerJc. 4' H A, Gurt. in Linn. Soc. Jburn.^ 
Bot X. (1869) p. 367. 

This is a lichen. 

Peziza tela , Be7'k. 4' FT. A. Curt, in Grevillea, iii. (1875) 
p. 156. 

This species proves to be a Cyphella^ and is described in Journ, 
Mycol. vol. vi. (1891) p. 179, pi. 7. ff. 12-13 (1891), as Oyphella 
tela^ Massee. 

Peziza heepoteicha, Berh. in HooTc. Joimu Bot. vol. iii. 
(1851) p. 16, tab. 1. f. 2. 

This is an epii}hyllous lichen. 

Peziza Bloxami, Berh. Sf Broo^ne^ hi Ann- 4' Hat. Hist. 
Ser. II. vol. vii. (1851) p. 181. 

A very doubtful production, superficially resembling a Tapesia, 
but no trace of asci can be found in the ample material in Herb. 
Berk. Kew. Possibly a Cyphella, but, if so, immature. 

Peziza (Patellia) Abamsont, Berk, in Journ. Linn. Soe.^ 
Bot. xiii. (1873) p. 176. 

This is a lichen. 

Peziza ((xEOPYXis) stjbgeakulata, Berk. M. A. Curt, in 
Journ. Linn. Soc., Bot. x. (1869) p. 366. 

I cannot find a fungus agreeing with Berkeley’s description, 
having granulated spores. Hmiaria granulatu., Sacc., is abun¬ 
dant on the piece of dung on which the type is supposed to be 
present. 

Peziza (Htjmaeia) ettbereima, Berh. 4' Broome^ in Journ. 
Linn. Soc.^ Bot. xiv. (1875) p. 104. 

This supposed Peziza is the immature, collapsed, state of a 
minute species of Lycogala. 
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ESPLAl^ATION OP THE PLATES. 

Plate 4. 

Pig. 1. Pezim Tkozetii, Berk., nat. size. 

2. Upper portion of ascus of same, containing two spores; also tips of 
two parapliyses, x400. 
o. Peziza leiicop&is^ Berk., nat. size. 

4. Ascus and paraphjses of same, X 400. 

5. Patellaria aureo-coccinea^ Berk. & M. A. Curt.; ascus and paraphysis, 

X 400. 

5. Spore of same, X 400. 

7 . Ascopbore of same, X o5. 

8. Patellana lurida, Berk. & M. A. Curt., X 10- 

9. Section of same, X 10. 

10. Ascus of same, X 400. 

11. Patelhrid lata, Berk.; ascus and parapliyses, X 400. 

12. Spores of same, X 400. 

13. Patellaria Blommi, Berk.; ascus and parapbyses, x 400. 

14. Spores of same, X 400. 

15. Patellaria stygia, Berk, k M. A. Curt.; cortical cells of ascopbore, 

X 400. 

16. Ascus and paraphysis of same, X 400. 

17. Spores of same, X 400. 

18. Patellaria tasmanica, Berk.; ascus and paraphysis, X 400. 

19. Peziza Andropogonis, Berk. & M. A. Curt.; ascus and paraphysis, 

X 400. 

20. Peziza east eg iefor mis. Berk, & M. A. Curt.; ascus and parapbyses, 

X 400. 

21. Portion of cortex and marginal fringe of same, X 400. 

22. Peziza Ukincola, Berk. & Broome; coloured cortical cells showing the 

hyaline, spine-like outgrowths, x 400. 

23. Peziza apiealis. Berk. & Broome; groups of plants seated in the axils 

of the leaves at the apex of a shoot of Macromitrmm sulcatum, X 25. 

24. Ascus and parapliyses of same, X 400. 

25. Peziza alllgata, Berk- & Broome; ascus and paraphyses. X 400. 

26. Peziza exldiella, Berk. & M. A. Curt.; group of plants, X 25. 

27. Ascus and paraphyses of same, X 400. 

28. Peziza nitidula, Berk. & Broome; plants X 25. 

29. Ascus, paraphyses, and free spores of same, X 400. 

30. Peziza furfuripes, Berk. & M. A. Curt.; a group of plants, X 20. 

31. Ascus, paraphyses, and free spores of same, X 400. 

3*2. Peziza Carniichaeli, Berk.; ascus and paraphyses, X 400. 

33. Peziza viridi-atra. Berk. & M. A. Curt.; a single plant, nat. size. 

34. Ascus and paraphyses of same, x 400. 

35. Cenanghm concinmmi, Berk. & M. A. Curt.; ascus and paraphysis, 

X 400. 

36. Free spores of same, X 400. 

37. Tympanis gyrosa, Berk. & M. A. Cure.; ascus and paraphyses, X 400. 

38. Free spores of same, x 400. 
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j Plate 5. 

Fig. 1. Plat^^7*a2}ka siktoides, Leighton ; a group of ascophorea forming an 
irregular reticulation, nat. size. 

2. A single ascopbore of same, X 7. 

*3. Ascus and parapbysos of same, X 400. 

4. Spore of same, X 800. 

5. Platygrapha astroidea. Berk. & Broome; ascus and paraphyses, X 400. 

6 . A single ascopbore of same, X 7. 

7. Platygmpha magnifies, Berk. & Broome; plants on bark, nat. size. 

8 . Ascus and paraphyses of same, X 400. 

0. Free spore of same breaking up into its component cells, X 400. 

10. Phacidimn elegantisuimmij Berk.; the fungus on portion of a leaf of 

Ilex opaca, nat. size. 

11. Spores of same, X 400. 

12. Pkacidium clegans, Berk. & M. A. Ourfc.; ascus and paraphysis, X400. 

13. Free spore of same, X 400. 

14. Pkaeulmm Umitatumj Berk. & M. A. Curt.; ascopbore emerging through 

the torn epidermis, which has been split into three teeth, X 20. 

16. Ascus and paraphysis of same, x 400. 

16. Ascidinm pluridens, Berk. & M. A. Curt.; ascopbore emerging through 

the torn epidermis, which is split into several acute teeth, X 20. 

17. Sphinotrim tigillaris, Berk., X 10. 

18. Ascus and spores of same, X 400. 

19. Peziza oUvaceodittea^ Berk.; ascus and paraphysis, X 400. 

20. Spores of same, X 400. 

21. PezizcL Arclicri^ Berk.; ascus with perfectly globose, hyaline spores, 

also two paraphyses curved at the tip, x 400. 

22. Peziza fracta, Berk. & M. A. Curt.; group of fungi on a branch, nat. 

size. 

23. Two plants of the same species in different stages of development, 

X GO. 

24. Ascus and spores of same, X 400. 

25. Pezim cruenia, Schweinitz, on bark, nat. size. 

26. The same slightly magnified. 

27. Ascus and paraphyses of same, x 400. 

28. Peziza xylariioola, Berk., growing on a species of Xglaria^ nat. size. 

29. Section of ascopbore, slightly magnified. 

30. Asci and paraphyses of same, X 400. 

31. Free spores of same, X 400. 
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A Revision of the Genus JBiypeHcopliyllum^ with Fotes on 
certain allied Genera of Compositse. By 'N. E. Beowk, 


A.L.S. 


[Bead 20tli June, 1901,] 

(Plate 6.) 

The genus Sypericopliyllim was founded by Steetz upon a 
remarhable plant {H. compositm'um^ Steetz) collected by Peters 
ill Portuguese East Africa, which, owing to the want of sufficient 
material, has been the subject of considerable confusion, three 
other species having been mistaken for it, and a specimen of the 
true JST. compositarum redescribed as a new species. Eurther, 
Bentham (Journ. Linn. Soc., Bot. xiii. (1873) p. 450, and in 
Bentham & Hooker, Genera Plantarum, ii. p. 397) united 
Sypericopliyllmi (together with Ghatymenia^ Hook. & Arn., 
and Ilspejoa^ DC.) with the genus Jmmea^ Pers., and thus the 
marked peculiarities of the genus have been lost sight of. For 
an examination of the Hew material demonstrates that the view 
taken by Bentham of the identity of these four genera is quite 
untenable, since they all possess characters that entitle them to 
rank as distinct from each other. The genus Sypericophyllum 
is certainly very distinct from Jawnea, not only in distribution, 
habit, and appearance, but by the presence of glands in its 
leaves and tissues, its flat receptacle, 4-5-angled acbenes, and 
remarkable pappus, the hooked bristles of which appear to be 
unique io the Order. It is therefore proposed to restore this 
and the other three genera to their former generic rank, the 
following being a key to their distinctive characters:— 

Heads discoid or radiate, many-flowered ^ 
receptacle conical j achenes linear- 
oblong, lO-ribbed, glabrous; pappus 
of straight, slightly flattened ciliate 
bristles, or of 1~3 minute setm or 
none; corolla very much longer than 
the pappus; leaves fleshy, linear-suh- 
terete, without glands. — Shores of 
Montevideo, Patagonia, and California. J aumea, Pers. 
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Aads discoid, 3-7-flowered; receptacle 
small, flat; ovary and aclienes veiy 
stout, coiupressed-obcoiiical, witL. 1 
obscure rib down ^be middle of eacli 
of tlie two broad faces, very densely 
covered witli adpressed flairs ; pappus 
of several broad lanceolate membranous 
scales, witfl a ratfler stout midrib; 
corolla very sligfltly exceeding the 
pappus ; leaves lierbaceous.—Mexico 
and ISTicaragua. Espejoa, DC. 

Heads radiate, many-flowered; receptacle 
flat; acbenes linear-cimeate, sharply 
4-angled, pubescent; pappus of many 
straight bristles as long as the corolla- 
tube, fnrnislied witfl a half-adnate 
membranous wing or tooth on each 
side at the base; leaves herbaceous, 

obscurely pellucid-dotted.—Mexico .. Ohjetymenia, Hook. & Am. 

Heads discoid, many-flowered; recep¬ 
tacle flat; acbenes narrowly cuneate, 

4-5-angled, pubescent or subglabrous; 
pappus of many rigid bristles, hooked 
at the apex, shorter than or sub- 
eq[ualling the corolla-tube, ciliate or 
glabrous ; leaves flei’baceons, with 
immersed glands, sometimes pellucid- 

dotted.—Tropical Africa. Hypericophyllum, Steetz. 


With regard to the species of Ilyperieophtjllmn some con¬ 
fusion has arisen on account of the absence of good material at 
the time when the Conipositae were worked up for the ‘ Flora of 
Tropical Africa.* When the 3rd volume of that work was 
published, the only representative of the genus HypericophyUmm 
at Kew was a mere scrap of a flowering branch, collected in 
Zaiiguebar by Captain Burton, which, probably by reason of the 
absence of the characteristic stem-leaves, was mistaken for 
H. eo?npositarum^ Steetz, an identification that has led to some 
confusion amongst the other members of the genus. As there 
is now good material of five distinct species of Hypericopht/llum 
at Kew, I give the following brief synopsis of them 
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I. Leaves cordate and as broad or broader at the base than at 
the middle part, glabrous. 

1. H. COMPO SIT arum:, Steetz^ in Feters, Ilossamh, Bot. p. 499, 
t, 50. Bracts of the involucre not ciliate. Blowers much longer 
than the involucre. Pappus-bristles about as long as the corolla- 
tube, slender, ciliate, some of them nearly or quite straight at the 
apes .—Jaumea Jolimtoni^ Baker, in Kew Bulletin, 1898, p. 153. 

Portuguese East Africa.—On hills, near water, between 
TJuangu and Lake Shirwa, 3000-4000 ft., Johnson^ 27! Boror,. 
Eios de Sena, Peters- British Central Africa.—Nyasaland 
Masuku Plateau, 6500-7000 ft., WliijteX between Mpata and 
the commencement of the Tanganyika Plateau, 2000-3000 ft., 
WJiytel JSTyika Plateau, 6000-7000 ft., Whyte, 228 ! 

Jaumea Jolinstoni, Baker, was not founded upon the specimen 
from Archdeacon Johnson, but upon those of Whyte, collected 
uuder the auspices of Sir Harry H. Johnston. 

II. Leaves much narrower at the base than at the middle part. 
A. Blowers much longer than the involucre. 

2. H. ANGOLENSE, B. Brown- Leaves oblanceolate, obtuse, 
scabrid-pubescent ou both sides. Outer involucral-bracts ciliate. 
Pappus-bristles rigid, much shorter than the corolla-tube, sub- 
ciliate at the base .—Jaumea angolensis, 0. Hoffra. in Bob Soc. 
Brot. X. p. 178; Hiern, Cat. Afr. PI. Welw. i. p. 589. J- com- 
positarim, Klatt, in Ann. Naturhist. Hofinus. Wien, vii. (1892) 
p. 103, not of Benth. & Hook. f. J, Oliveri, Yatke, ex Baker, 
in Eew Bull. 1898, p. 153, uuder J. JoJmstofiL 

Angola.—Huilla : in marshy places along the lliver Lopollo, 
Welwitsch, 3965! Malange, Theusch, 470 ! 

3. H. ELATUM, Ab B. Brown. A glabrous herb. Leaves 
elliptic or elliptic-lanceolate, obtuse or subacute. Involucral- 
bracts not ciliate. Pappus-bristles glabrous .—Jaumea data, 
O. Hoffm. in Engl. Jabrb. xxviii. (1900) p. 506. J- compositarum, 
Benth. & Hook. f. ex Oliver & Hiern, iu Bi. Trop. Afr. iii.p. 395. 

GrermanEast Africa.—Zanguebar, ! Mainland opposite 

the island of Zanzibar, Kirh\ Portuguese East Africa.—In 
the swamps at Hondo, near Beira, Hon. Mrs- Bvelyn Cecil, 244 1 
British Central Africa.—IJrungu: Bwamho, Carson, 96 of 1894 
collection! ISTyasaland : without precise locality, ■ 8 ! 

4. H. scABEinuM, Y. B. Brotvn, n. sp. (PJ. 6.) Herba 3-4- 
pedalis, habitu H. eJatl- Caulis scabrido-pubeseens. Bolia 
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opposita, sessilia, inferiora 4-6 poll, loaga 1|-2|- poll, lata, 
superiora minora, elliptica vel lanceolata, obtiisa vel subacuta, 
basin versus rotundatum vel obtusum angustata, Integra vel 
repaudo - dentata, 5 - uervia, utrinque scabridula. Involucri 
squamge ovatse, orbiculato-ovatse vel raro lanceolatse, obtusse vel 
acutsB, plus minusve scabridulo-pubescentes, marginibus minute 
eiliatis vel subgiabris; squamae interiores 4|-5 iin. longse, 
l|-4 Iin. latse; squamae exteriores breviores. Plores quani 
involucrum subduplo lougiores, aurantiaci; corollae tubus 4 lin. 
longus, lobi 1 lin. longb lanceolato-oblongi, subobtusi. Aclisenia 
4-aQgularia, pubesceiitia, pappi setae 1-2 lin. longoe, rigidae, apice 
nncinatae vel circinatae; basi ciliatae. 

Eeitish Cei^tkal Afeica.— ISTyasaland: between Kondowe 
and Xaronga,, 2000-6000 ft., Whyte ! Manganja Hills, 1000 ft. 
alt., X:irlc ! Shire Highlands, near Blantyre, not at all plentiful, 
Buchanan, 73 ! 439 1 

A scabrid-pubescent herb- Leaves elliptic or lanceolate, obtuse 
or subacute. Involucral-bracts more or less pubescent on tbe 
back and often ininiitelj ciliate. Pappus-bristles ciliate at the 
base. The nerves of the involucre-scales are much less numerous 
in this species than they are in H, elatiim, H. E. Br. 

AA. Blowers scarcely exceeding the involucre. 

5. H. coivooEiTSE, iV. jE7. Brown. Stem slightly scabrid. 
Leaves lanceolate or elliptic-lanceolate, bearing a few short 
very scattered bristles on both sides, seabrid-ciliate on the 
margins. Involucral-bracts glabrous, not ciliate. Pappus- 
bristles rigid, much shorter than the corolla-tube, glabrous.— 
Jaumea congensis, 0. Hoffm., in Comj)tes-rend, Soc. Bot. Belg. 
xxxix. (1900) p. 33-— J- convposHaruin^ Durand <fc Schiiiz, Etud. 
EL du Congo, p. 182, non Benth- & Hook. fil. 

Congo Eree State.—By the Piver Congo above Stanley Pool, 
Johnston I 

The plant described by Klatt in Bull. Herb. Boiss. iii« (1895) 
p. 425, under tbe name of Jaumea altissima, is unknown to me; 
but, judging from the description, it cannot he either a Jaumea 
or a Hyjpericopliyllwn, 

BESOEIPTIOlSr OF PLATE 6. 

Hyjierico'phylkim scalnrum, E. Br. 

Fig, 1. A bract from the involucre. Fig. 2. A flower. Fig. 3. Pappus-bristles. 

Fig. 4. Three stamens. Fig. 5. Apex of the style. AH enlarged. 



124. 


ME. W. B. HEMSLET ON THE 


/ 

The Eloea oe Tibet' oe Ilian Asia ; lemg a Consolidated 
Account of the various Tibetan Botanical Collections in the 
Herbarium of the Eojal Grardens, Kew, together with an 
Exposition of what is known of the Elora of Tibet. By 
W. BoTTiijra Hemsley, E.L.S., E.K.S., Keeper of the 
Herbarium and Library, assisted by H. H. W. Peaesoe', 
M.A., E.L.S. (Contributed by permission of the Director.) 

(With Map.) 


[Bead 16th January, 1902.] 


IHTEODUCTIOF. 

Oe June 1, 1899, we^ exhibited to the Society a selection of 
High-level Plants from varions parts of tbe world, and made 
some remarks on their general characteristics, on the greatest 
altitudes reached by flowering plants in difi’erent latitudes, and 
on the conditions under which plants exist in such situations.. 
That exhibition was intended as preliminary to an account of 
several collections of dried plants from high levels in Asia and 
Sonth America, received at Kew during the last three oie four 
years. Our final account of the Andine collections has already 
been presented to the Society, and has appeared in the present 
volume, pp. 78-90; and we now have the honour of reading 
some portions of a much more extended paper on tbe Elora of 
Tibet. Acting on the suggestion of the President on the occasion 
of our exhibition, we propose treating more in detail of the High- 
level Plants of tbe World at some future time. 

Although these collections are small, they are of great value 
and interest on account of the information accompanying the 
specimens concerning tbe altitude at which they were gathered, 
the colour of their flowers, and other particulars, only obtainable 
on the spot. They are also valuable as representing, in most 

* It should be explained that Mr. Pearson was joint author of this paper in 
the form it was first presented to the Society, but in consequence of a change 
in his appointment he was unable to take part in the additional work involved 
in reconstructing it on the present plan. 
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instances, the whole vascular €ora of tlie districts^ or rather 
routes, traversed by the various travellers, whose aim it was to 
collect a specimen or specimens of all the diferent kinds of 
plants observed. It should be borne in mind, however, that the 
conditions under which these arduous journeys* were made 
prevented systematic botanical exploration beyond a very narrow 
strip of the country traversed in each case. 


Histoet of Botahical Discovbby in Tibet. 

Before entering into particulars of the collections to be 
enumerated, we will briefly sketch the history of botanical 
discovery in Tibet, and we shall perhaps he excused for repeating 
here some facts that have appeared in the Society’s publications 
of comparatively recent date. 

We have happily still among us two of the pioneers in the 
botanical investigation of Tibet, namely, Sir Joseph Hooker and 
Sir Eichard Strachey. It would he superfluous for us to dilate 
upon the services to G-eographical Botany rendered by Sir Joseph 
Hooker during his long period of activity ; yet we may say that 
we are greatly indebted to his work in what follows. 

As most ot the Fellows of our Society are aware, Sir Eichard 
Strachey published so recently as 1900 (‘ G-eographieal Journal,’ 
x-v.) a ISFarrative of his journey, in company .with J. E. Winter- 
bottom, to Lake Manasarowar, in Western Tibet, upwards of 
fifty years ago. This Narrative contains relatively more botan¬ 
ical information from direct observation than those of ail the 
other travellers combined. In this connection it may be men¬ 
tioned, as a curious coincidence, that Winterbottom’s own set of 
his dried plants, together with his original notes, which had 
lain aside untouched since his death in 1854, was presented 
in 1900 to Kew, by his relatives Miss J, Pain and Mrs. 
Gnosspelius. 

Strachey and Winterbottom did not penetrate far into Tibet 
Proper, yet far enough to obtain materials sufficient to afford a 
very^ood idea of the character of the flora of this elevated 
and very dry region. Nothing, so far as we are aware, was 
published at the time on the plants, though a very elaborate 
table showing their distribution, altitudes, colour of flowers, and 
other particulars, was printed and privately circulated. Con- 
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cerning this collection. Hooker and Thomson (‘Mora Indica, 
IntroduetioD, p. 66) saj : “ The beautiful preservation of tke 
specimens, and the fulness and accuracy -witli which they are 
ticketed, renders this herbarium the most valuable for its size 
that has ever been distributed from India.” All the plants of 
this collection are taken up in Hooker’s ‘ Mora of British India,’ 
though a number of them are not found within its technical limits. 
A separate list of them has also been published by Mr. J. E. 
Duthie, Director of the Botanical Department of N'orthern India, 
in E. F. T. Atkinson’s w'ork entitled ‘ G-azetteer of the North¬ 
west Provinces of India,’ x. 1882 ; and Sir Bichard Strachey 
himself contributed an abstract of the Tibetan portion of the 
collection to my paper on Thorold & Bower’s and Eockhill’s 
Tibetan plants in the Society’s Journal (vol. xxx. pp. 101-140). 

The Brothers Sehlagintweit should also he mentioned, because, 
although they collected little in Tibet, and few of their plants 
have come under our notice, we make use of some of their 
observations on climate and altitudes and distribution. They 
travelled in the Karakorum region in 1855 to 1857, and penetrated 
Tibet, a little to tbe north of the country visited by Strachey 
and Winterbottom, passing through Gartok and north-westward, 
by way of Yarkand, to Kashgar. Their collections and obser¬ 
vations were made in the most methodical and detailed manner. 
We shall discuss more particularly their data on the greatest 
altitudes attained by Flowering Plants. 

Dr. Thomas Thomson, 'whose book of travels is entitled 
‘ Western Himalaya and Tibet,’ did not enter Tibet Proper, 
not having crossed the Karakorum range of mountains. The 
explanation of the title is that a part of the North-w^estern 
Himalaya and Karakorum mountains was formerly designated 
Tibet, or Little Tibet, or, in part, Baltistan, We shall have 
something more to say in this connection later on. 

Victor Jacqnemont, who travelled in the same region between 
1828 and 1832, also did not get beyond Little Tibet, or Western 
Tibet, as it is usually designated in the ‘ Flora of British India.’ 

Sir Joseph Hooker crossed into Tibet to the north of Sikkim 
by way of the Donkia Pass, and reached and ascended Mount 
Bhomtso, the height of which he estimated to be 18,590 ft. above 
the level of the sea. Flowering plants were collected almost to 
the summit. 
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• The writings of tlie earlier European travellers, Marco Polo, 
Hue, Turner, Bogle and Holland, as well as the later native 
Indian travellers, sucli as Sarat Chandra Das^, contain no 
■definite botanical information. 

For the resumption and continuation of botanical work in 
Tibet and the adjoining countries, we are largely indebted to 
[Russian explorers and French missionaries, especially during the 
last quarter of the last century. Foremost among the Bussians 
was the late General N. M. Przewalski. He began kis extensive 
travels in 1871, and between this date and 1885 he crossed Tibet 
from the north almost to the south and from east to west, 
besides making many detours; and lie systematically collected 
objects of natural history throughout these journeys. Mr. G. N. 
Potanin, Hr. P. J. Piasezki, and Mr. A. Eegel are other [Russian 
travellers wFo made large botanical collections in Chinese Turkes¬ 
tan, Mongolia, and China, and, to a lesser extent, in Tibet. The 
combined collections of the first three travellers were taken in 
band by the late Mr. C, J. Maximowicz, and the first part of 
his elaboration of the Tibetan part appeared in 1889, under 
the title of ‘Flora Tangntica.’ Unfortunately the talented 
author did not live to publish any more. This part contains the 
Thalamifiora3 and Hisciflorae; in other words, the natural orders 
Ranunculacese to Rhamnacese, in the sequence of Bentham and 
Hooker’s ‘ Genera Plantarum.’ The enumeration is preceded by 
an Introduction in Russian and Latin, to which we are largely 
indebted for general information on Tibet and the neighbouring 
countries. Maximowicz also published the first part of a ‘ Flora 
Mongolica/ which is of the same extent and of the same date as 
the ‘ Flora Tangutica.’ He had previously published a general 
account of the collections, mainly from a geographical point of 
view. To this we shall have occasion to refer again. 

The history of the collections on which this paper is based is 
contained in the “ Itineraries” and other sections. 

* XJgyen G-yatsclio, who accompanied Pas, made a botanical collection 
between Pliuri and Lhasa. It is in the Calcutta Herbarium, and has not yet 
been published as a whole, but, judging from the number of new Labiate from 
that region published by Hr. I). Prain (Journ. As. Soc. Beng. lix. 2, pp. 294- 
318), it contains a considerable number of novelties, though perhaps mostly 
belonging to the Himalayan Flora as distinguished from the Tibetan, 
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Boos-dabies and Physical Chabactebistics of Tibet. 

Tibet is a somewbafc vague geographical term for a large area 
in Central Asia^ and, under the circumstances, consider that 
we cannot do better than follow Masimowicz, except that we 
take tlie Himalaya Mountains as’the southern boundary. It is 
remarkable as being on the w^bole, for its area, the highest 
country in the world. It is equally remarkable for its extreme 
dryness, especially in the western, northern, and central parts, 
and likewise for its high snovc-limit, as compared with the 
southern slopes of the Himalaya Mountains. It forms an un¬ 
equal-sided quadrangle between 30° and 36° K. latitude in the 
west, and 28° and 39° in the centre and east, including Tsaidam, 
and 80° and 102° E. longitude^; but Maximowicz did not 
include the country south of the thirty-first parallel, where there 
is a settled population. It is bounded on the east by China 
Proper; on the south by the Himalaya Mountains ; on the west 
by the Himalaya and Karakorum Mountains; and on the north 
by the Keria, Toguz Haban or Kuen Luen, Altyn Tag, and Nan 
Shan Mountains. Chinese or Eastern Turkestan, in the western 
part, and Mongolia, in the eastern part, are the countries- 
immediately to the north. None of these boundaries is strictly 
defined. For example, the eastern boundary varies in diEerent 
latitudes between 99° in the Batang region in the south, and 
102° in the Knku Nor region in the north. 

We have already explained some of the discrepancies con¬ 
cerning the western boundary, and the eastern is equally 
uncertain. Eor instance, in what we may term the south-eastern 
corner of Tibet and the adjoining part of China Proper the 
boundaries vary in di&rent maps ; Batang and Litang being 
sometimes included in Szechuen and sometimes in “ Chinese 
Tibet.’^ And even the more eastern district of Moupine, or 
Mupin (about 102° 30' and 30° 30'), where the Abbe David 
laboured, is termed Chinese Tibet. But here, as well as at 
Tachienlu, where Mr. A. E. Pratt made a large collection of plants, 
partly worked out by ns, the vegetation is luxuriant and varied, 
and belongs to the Himalayan or Indo-Chinese Flora. 

Maximowicz describes (from the data supplied by the various 

^ From this point throughout this paper it has been considered sufficient to 
give the degrees of longitude and latitude in figures, without any further 
indication, and always, where the two are combined, placing longitude first. 
One has only to remember that the extremes are; longitude 80°-102®, and 
latitude 28='-39®, 
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travellers, lie is careful to state) Mongolia and Is'ortli Tibet 
as elevated plateaux, forming three terraces, separated from 
each other by chains of mountains running from west to east. 
Mongolia, tlie lowest of these terx’aces, is from 2000 to 4000 ft. 
above the level of the sea, followed by a second at 10,000 ft., and 
separated from Mongolia by the ISTan Shan chain, which is called 
Tsaidam. The third is separated from the second by the Tan La 
chain, and rises to a height of 15,000 ft. This is North Tibet, 
properly so-called ; but Tsaidam is commonly included in Tibet, 
as it partially is in the present pa[}er, though we have few 
plants from that part. The Tibetan plain at 14,000-15,000 ft* 
and upwards above sea-level may be divided into two unequal 
parts by an imaginary diagonal line from the desert of Odontala 
in the north to Tengri Lake in the south. The rivers and 
rivulets to the west of this line drain into numerous, often large 
salt-lakes. To the east of this line, as well as the country 
south of Lhasa, the drainage is to the sea, chiefly to the oast by 
the feeders of the Hoangho and the Yangtze and the upper 
Brahmaputra, while a relatively small south-western portion is 
drained by the Sutlej and Indus. The western plain or plateau 
consists of vast wide valleys between lofty parallel mountain- 
chains running from the west to the east, and rising to 20,000 ft, 
and upwards. With few exceptions the mountain-chains are 
naked and arid in the extreme; hut some of the higher peaks 
are permanently covered with snow. The valleys and inequalities 
of the plain are largely filled or covered with a deposit called 
loess, the product of erosion, wind-borne to its present position. 
In places the loess deposit is of great thickness, the result of 
centuries of almost incessant dust-storms, and intersected by 
streams and rivers, more especially in North China; and where 
tiiere is sufficient moisture ir is exceedingly fertile. The com¬ 
position of loess varies, but it is more or less calcareous and 
argillaceous and of a friable nature. In some districts it is mixed 
with sand; in others gravel predominates. We sometimes find 
the word loess translated by mud, but it would be mostly dry 
mud within our limits, and loam is perhaps a more intelligible 
rendering of the word. 

Climate *. 

The data concerning the climate of Tibet are very incomplete, 
but sufficient to give an idea of the general characteristics. In 

* Temperatures have throughout been converted to Pahrenheif s thermometer, 
and the -f- and — refer to the zero, and not to the freezing-point. 
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tiie first place we give a free translation of Maximowicz’s account 
relating chiefly to tlie Eastern and Northern parts. 

The winter in Tibet, observed three times in difterent years and 
months, and therefore the best known season, is cold, practically 
snowless, and characterized by a very dry, tempestuous atmo¬ 
sphere. The mean temperature of December and January is 
between 4-6°*6 and -}-2°*3 Eahr,, but the nocturnal temperature 
in October falls to —9^*4, in November and December to — 22°‘0. 
Ill Jaimarj the lowest temperature was observed, — 2S°'3, and 
soon afterwards the mercury froze; at 1 p.m. it varied from —0°'4 
to -f aud even higher; on sunny days occasionally 4-39°*0 
was reached, and once even -l-46°‘0 in consequence of the presence 
in the air of a copious dust heated by the suiTs rays. During the 
day the wind, often violent, always blew from the west. Thus, 
both ill October and November there were ten stormy days, in 
December fourteen, in January eighteen. Swamps and rivulets 
were frozen in October; the larger rivers in November; the 
lakes are so salt that they never become ice-bound. Later on, 
on account of the extreme dryness of the air, the ice on the 
swamps evaporates, the greater part of it disappears, and they 
are dried up; similarly the rivers become waterless. Herbs 
also become so dried up that they crumble when touched and 
are ground to powder beneath the feet. The Yak and other wild 
animals were observed to lick up their food rather than detach 
it by their teeth. 

Snowstorms are very frequent, and always tempestuous on 
account of the west wind. Nevertheless, snow falls sparingly 
and in very small quantities and usually disappears on the 
following day, dissipated by the wind-blast and the heat of the 
ground. Hence level places and the flauks of the mountains 
looking south were destitute of snow, and only on the northern 
slopes did the snow remain for any length of time. The 
inhabitants state that in some years the snowfalls are heavy, 
but they do not remain long, or all the animals would perish. 

The limit of perpetual snow in Tibet seems to correspond to 
the lowest limit of the glaciers, and lies at 16,500-17,000 ft.; 
it is evidently much higher than in Amdo around the upper 
Hoangho and on the south side of Nan Schau, where perpetual 
snow begins at 15,700 ft., whilst on the northern slope of the 
same range it descends to 14,700 ft. 

Spring in Tibet is cold and tempestuous, and disturbed by 
frequent snowstorms. 
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• As ill spring, so in summer, frequent and sudden changes of 
the weather occur—from heat to cold, from clear to cloudy; and 
the state of the weather is so changeable that the inhabitants 
assert that each village in Tibet has its own weather. For in¬ 
stance, in the desert of Odontala (35° IN’, lat.), on the second of 
June, after a warm day, there arose a tempest with a heavy fall 
of snow, and after this the temperature fell to On 

other days, at I p.m. the air-temperature in the shade was 33°*2, 
and later 69°*6. In the open it was very hot, hut any cloud 
rising in the clear sky caused a lowering of temperature and often 
snow or hail. On clear nights in July the temperature falls 
to 22°*5. The sky is usually cloudy. Eain or snow falls 
every day; thunderstorms occur frequently. With the con¬ 
stantly falling rain the streams are quickly sw^ollen. A river 
which in winter is scarcely 60 ft. wide, in summer spreads to a 
breadth of 300 ft.; the Murussu, with a bed 650 ft. wide in 
winter, becomes sw'ollen in summer to 4800 ft., and at the same 
time the w^ater, which in winter is clear and limpid, becomes 
thick and muddy. All Tibet becomes, as it were, an immense 
swamp. No journey whatever can be undertaken, because 
the only material by which, in these regions, a fire is kindled 
for cooking food, drying wet garments, and warming men 
numbed with cold—the dried dung of oxen—is softened and 
dissolves. 

Autumn is calm, dry, and rather wmrm; tempests are rare, but 
when they do occur they arise in the w^est. The characteristics 
of summer seem to prevail throughout Tibet; but in the alpine 
region of the ICeria range rains were observed at least daily, and 
the mountains were enveloped in clouds. 

The province of Amdo, on the north-eastern boundary of 
Tibet, where the plains are more than 12,000 ft. high, rising 
above the course of the upper Hoangho and its affluent streams,, 
has almost the same climate as Tibet, During the month of 
June, for instance, snow falls every day—indeed, according to 
the inhabitants, on some plains it never rains throughout the 
summer, but snows. Cold and storms prevail at the same time 
that spring is flourishing in the depth of the valleys. Never¬ 
theless a temperature of 80° was observed in July even on these 
elevated plains. In the deep river-valleys the air-temperature is 
cooler. A calm winter has a fairly copious snowfall, but even 
then only the northern slopes of the mountains are covered with 
snow for any length of time; recent snov\% even in February,, 
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quickly disappears. At the eud of November tlie Hoaiiglio was 
frozen; the ice, however, was liot permanent and Avas already 
melted in February. The temperature at 1 p.m. in February Avas 
54°*95 March and April 77°-5. During the night in February it 
fell to —11°*2, in April to 19'^*4. 

The dryness of the air, the violent winds, and the cold nights 
much retard the groAAdli of herbs and trees. In A.nido, in the 
valley of the stream Eako Grol, flowing into the Sining, the first 
herb, the dwarf G-entiana ^qiiarrom^ opened its floAvers at the 
beginning of April, and the leaves of trees and shrubs began to 
iiufold about the same time. In the highest gorge of the Eiver 
Tedsiii so late as June 1st only ten species of flowering plants 
Avere collected; and in elevated exposed places at that date not 
even traces of vegetation were visible. In the zone of alpine 
iiieadoAA’s flowers were produced from the end of June to the end 
of August. On the Nan Schan Mountains the thickets and, by 
the middle of August, the meadows have an autumnal appearance. 

Id the desert of Odontala, North-east Tibet, the first flowers 
opened in the beginning of June, but in a cautious manner, as 
they scarcely appear above ground; indeed, up to this time they 
have been covered by their leaves. In the Mur-ussu valley 
flowering herbs are found in the middle of June, hut shrubs are 
still naked, and only in the beginning of July do they begin to 
put forth leaves. 

Tsaidam, situated 3000-4000 ft. lower, has a much less seA’ere 
climate; the temperature is warmer, the suoav and rain less abun¬ 
dant, the sky usually clear and storms less frequent, but the 
air is often full of dust as in Mongolia, In the summer clouds 
of obnoxious insects appear, and to such an extent that the 
whole region becomes a desert and the inhabitants, with their 
flocks and herds, go up into the mountains. 

Maximowicz, to whom we are indebted for the greater part of 
the foregoing remarks on the topography and climate of Tibet, 
refers, as already mentioned, more particularly to the north¬ 
eastern part—the part from which we have the least material. 
For the Avest we have Strachey and Schlagintweit’s observations 
and data, besides the results obtained by the more recent 
travellers. We may here quote a few sentences from General 

Sir E. Strachey (Journ, Linn. Soc.,Bot. xxx. (1894) p. 101) :_ 

The climate of these parts of Tibet is very extreme. The air 



133 


FLOBA^OF TIBET OH HIGH ASIA. 

m very dry, and the suids power in the rarefied and usually 
■cloudless shy very great. The vegetation is meagre in tlie last 
degree; and in the tract that I visited, which, being much nearer 
to tbe Himalaya than the region through w'hicii Capt. Bower 
passed, is no doubt better supplied with moisture, I estimated 
that not one-twentieth part of the surface w^as covered with 
vegetation. The comparison of Mr. Thorold’s collection of 
plants with that made by Mr. E. Winterhottom and myself in 
18-17 will be of considerable interest.” 

Messrs. Schlagintw'eit’s meteorological observations did not 
cover more than twm or three seasons, and in many districts less ; 
hat they afford some idea of the climate of Western Tibet and 
the adjoining countries. They calculated the annual mean 
tempt-rature at 16,500 ft. as follows :— 

Outer Himalaya, southern slopes . 32® Ealir. 

Inner Himalaya, southern slopes . 29%5° „ 

Western Tibet, and northern slopes of the 

Himalaya and Karakorum chains . 31° „ 

Kuen Luen, both sides of the crest . 20*5° „ 

The mean decrease of temperature for altitude, the result of 
a great number of observations, was 1® Eahr. for 300 ft. The 
decrease of temperature in latitude is analogous to that in 
“Central Europe, namely 2® Eahr. for of latitude; hut in High 
Asia, when the isothermal lines are reduced to the level of tbe 
sea, there is a decided decrease of temperature from west to east. 
The conditions of atmospheric moisture are exceedingly irregular 
over the different parts of High Asia. In Tibet the annual 
amount of rain varies between two and six inches only, whilst in 
Sikkim, in the eastern Himalaya, it exceeds 120 inches a year. 
This is of special importance with regard to the vegetation. The 
difference in the relative humidity of the atmosphere was found 
to be much greater in Tibet than previous data might have led 
us to expect. The dryness was frequently so great that only 
1 to per cent, of relative humidity was obtained 

In a comparatively recent summary of the rainfall of the 
earth, Supan gives the total amount of precipitation in the 
Pamirs, at Leh, and at Hrga. The observations in the Pamirs 
were made at a Eussian military post, near the confluence of the 
rivers Murgliab and Ak Baital, in about 73° 6' and 38° 8', at an 
altitude of a little over 12,000 ft., and extended over one year 
only. The total for the year was rather less than 1-9 inch# 
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DuriDg tile montlis of August and October there was no pre¬ 
cipitation whatever, and diiriug three other months less than a 
millimetre per month. The relative humiditj for the year was 39 ; 
the lowest, 19 , in August, and the highest, 56, in January. The 
mean temperature for the year was 30°‘02 Fabr. January was 
the coldest month, with a mean of —12°’8; and July the hottest, 
with a mean of +62°’2. The extreme highest temperature was 
+ 81 °* 5 , and the lowest --47°"2, giving a range of 128‘^-7 Fahr. 

The annual rainfall at Leh, in about 77° 30' and 34° 25', 
at an altitude of 11,278 ft., is given as 81 millimetres, equal 
3*1 inches. 

IJrga is in north-west Mongolia, in about 107° and 48°, and 
a degree south of Kiachta, at an altitude of 4376 ft. Here the 
average fall of five years’ observations is a trifle over 7*5 inches. 

The average annual rainfall of Kashgar (1894-6) was 4*45 inches. 
This is in about 76° 2' and 39° 27', at an altitude of 4000 ft. 

Captain M. S. Wellby’s ‘Through IJnlsaown Tibet,’ pp. 429- 
431, contains some Meteorological Observations, which we re¬ 
produce in a condensed form. Wellby and Malcolm’s route 
across Tibet was between 34° and 36° of latitude and then by 
the north shore of lake Koko Nor, and was accomplished 
bet^^^een May and October. During nearly four months they 
were at an average elevation of 16,000 ft. The distance traversed 
between Leh, iu Ladak, and Tankar on the Chinese frontier ■was 
nearly 2000 miles, and it took nearly five months and a half. 

The meteorological data are for the months of May to October : 

May: Fourteen fine days; five snow or sleet. North winds 
prevailed till the middle of the month ; thenceforward west 
and south-west. Minimum night temperature 10° Fahr. 

June: Tweiit)-six fine days. Snow on four days. Winds 
variable throughout. Coldest night 7° Fahr.; warmest 33°. 
Maximum in sun 110° ; in tent 78°. 

July: Twenty-one fine days. Snow, sleet, or rain on ten days. 
Prevailing wind north-west. Coldest night (10th) 6° Fahr. 
Warmest night 1° of frost. Average night minimum 
21° Fahr. 

August: Eleven fine days and eighteen on which rain or snow 
fell. Winds variable. Several severe storms. Coldest 
night 18° Fahr.; warmest 40°; average night 34°. 

September: Twenty fine days and ten cloudy with snow or 
rain. Prevailing wind west. Coldest night 7° Fahr.; 



FLOBA TIBET OR HIGH ASIA. 


135 


• warmest 35°. Average frost at night 12°. Temperature at 
7 p.M. on the 27th reached 64° Pahr. 

'October: Bay an G-ol, camp 127, to Tankar, camp 141; abaiiu 
97° 45' and 36°. From here the course was north-east ai\d 
around the north coast of Koko Nor. Twenty-seven fine 
days ; two cloudy; two with snow. Coldest night 5° Bahr.; 
w-armest 80° ; average night 22°. Cultivation is practised in 
long. 101°. 

Mr, Eockhill, whose route in 1892 was between 90° and 102° 
and 29° and 37°, compiled a table of mean monthly temperatures 
reproduced below. The Tibetan part of the journey was made 
during the months of February to September, and the general 
■direction vras southward. See Itineraries,” p. 148. 

Mean corrected Monthly Temperatures from January to 
October, 1892. Fahrenheit. 



7 A.M. 

2 p.M. 

7 F.M. 

Mean. 


O 

o 

o 

o 

January . 

1-2 

30-4 

17*7 

6*4 

February .. 

17*5 

39*0 

27*0 

27*8 

March . 

18*9 

39-0 

26-3 

2S*i 

April. 

28-1 

52*4 

32-5 

37*1 

May . 

40-9 

61-5 

44*3 

48*9 

June . 

35*7 

56-2 

38*3 

43*4 

July . 

42*6 

1 54'0 

44*2 

47*1 

August . 

41*7 

63-8 

49*5 

1 51*6 

September. 

50*7 

1 64-0 

50*8 

5M 

October. 

47*3 

i 48-0 

47*5 

47-7 


Some further information on climatology will be found in the 
•extracts from the narratives of the various travellers whose 
itineraries are sketched below. These, vre may add, are limited to 
the travellers whose botanical collections have been investigated 
by ourselves, or whose observations we have repeated. 


I cannot conclude this introductory part without a few words 
respecting the authorship and the assistance received from 
various persons. Although Mr. Pearson is not responsible for 

niKK. JOURK.—^BOTATSTT, TOIi. XXXT, K 
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any part of the paper in its present form, except for thd- 
approxiinate correctness of many of the statistics, and for the 
translation of Maximowicz's data relating to vegetation and 
climate, he is really joint author of the enumeration of the plants. 
I am also greatly indebted to him for collecting data embodied 
in various other parts of this paper. Thanks are due to 
Miss Ilemsley and Mr. S. A. Skan for help in transcribing, in 
constructing the lists and tables, and in checking the figures and 
calculations. I also tkank the Trustees of the Bentham Bund 
for reimbursing me with the sum expended on clerical assistance. 

ITINERAEIES. 

Captain (Lieiit.-G-eneral Sir) Eichxed Steaghex and Mr. James 

Edwaed Wixteebottom. 80°—81° 40'; 30° 30'—31° 5'. 

1848. 

Left Almora August 8, 1848, travelling by way of Milam 
(80° S' and 30° 25'), which is at an altitude of 11,400 ft. Thence 
their route lay through Shelong, Unta Dhura, Jainti Dhura 
(18,600 ft.), Topidliunga, Kjungar, and Laptel to the Balch 
Dhura Pass, 17,490 ft. Prom Balch Dhura they proceeded in a 
north-easterly direction, through Tisuin, as far as the Sutlej 
river (80° 24' and 31° 4'), and then in a south-easterly direction 
across the plain of G-iige by w^ay of Gam, Ligchephu, Nima Khar, 
and Jungbwa Tol to Lagan Tunkang, the south-eastern extremity 
of lake Eakas Tal, in about 81° 17' and 30° 36'. Thence north¬ 
ward, between the lakes, to Ju Kiuo (81° 21' and 30' 46'), the 
north-west point of lake Manasarowar, where the lakes are 
connected by a narrow channel. The altitude of these lakes, 
which are the source of the Sutlej, is 15,000 feet. The return 
journey was by the same route as far as the south-western angle 
of lake Bakas Tal ; thence southward to the valley of the 
Karnali river, and north-westward to Sing Lapcha, Lama 
Chorten, Tazaiig, and south-westward to Chirchun (80° 14' and 
30° 40^ across the Jainti Dhura and southward to Milam, where 
they arrived September 26,1848. 

General Strachey’s Narrative contains so much of interest to 
the botanist, that we extract freely and somewhat copiously from 
itj partly in his own words, partly very much condensed, and 
partly isolated facts. A few of the names of plants employed by 
him may designate species which we have under different names,, 
though we have endeavoured to secure uniformity. 
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As an introduction to tlie flora of the drier region of Tibet 
Proper we reproduce his list of plants collected in the neighbour-* 
hood of Milam :— 


Plants found at and near Milam at 11,000 to 13,000 ft« 


Clematis orientalis. 
Thalictnim platycarpum. 
Eanimoulus sp. 

Aconitum Napellus. 

,, beterophyllum. 
Berberis Yulgails. 

Draba iasiopbylla. 
Sisymbrium bimalaicum. 
Brassica campestris, 
Lepidium capitatum. 

Sileae inflata. 

Stellaria deciimbens. 
Arenaria scrpyllifolia. 

„ liolosteoides. 

Impatiens Thomsoni. 
Thermopsis barbata. 
Oaragan«a orassicaulis. 
Guldenst fedtia himalaica. 
Astragalus himalayensis. 

„ multiceps. 

Cicer songaricuiu, 
Potentilla fruticosa. 

„ ambigua, 

„ bifurca. 

Eosa Webbiana. 
serieea. 

PyruB Aucuparia. 
Cotoneaster microphylla. 
Saxifraga flagellaris. 

„ Stracheyi. 

Eibes Grossularia. 

„ glaciale. 

Sedum asiaticum, 

„ trullipetaliim. 

„ Ewersii. 

Epilobium latifolium. 

,, roseum. 

„ origan ilblium. 

Piturantbos nudus, 

Seseli trilobum. 
Pleurosperinuiu Caiidollei. 
,j stellatum. 


I Heracleum Branonis. 
j Lonicera glauca. 

; „ obovata. 

„ alpigena. 

Galium triflorum. 
Nardostacbys latamansi. 
Erigeron alpiniis. 
Anaphalis Eoyleana, 
Allardia tomentosa. 
Tanacetum tibeticum. 
Artemisia seoparia. 

„ biennis. 

„ sacrorum. 

Cousinia Thomsoni. 

Crepis glauca. 

Lactuca rapnnculoides. 
Campanula casbmiriana. 

„ aristata. 
Anclrosace Obammjasme. 
Gentiana cacbenieriea. 
Pleurogyne cariiitbiaca. 
Polemonium cceruleum. 
Eritricbium strictum. 
Verbascum Thapsus. 
Scrophularia lucida. 
Veronica ciliata. 

„ biloba. 

Pedicularis megalantba. 

„ tubifiora, 
Orobanche Epitbymum. 
Elslioltzia eriostacbya. 
Origanum vulgare, 

Nepeta spicata. 

„ discolor. 
Scutellaria prostrata. 
Axyris amarautboides. 
Polygonum islandicum. 

„ ayiculare. 

„ tubulosiim. 

„ glaciale. 

,, polystachyiim. 
Ebeum Webbianum. 

H 2 
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Hippopliae rhamnoicles. 
Parietaria clebilis. 
Eplieclra vulgaris. 
Juiiiperas communis. 

,, Pseudo-Sabina. 

„ macropoda. 

Allium Victorialis. 
Potamogeton pectinatus. 
Scii'pus setaeeus. 


Scirpus Caricis. 
Hierocbloa laxa. 

Peyeuxia scabrescens. 
Avena tvnea. 

Dantbonia cachemyriana. 
Bromus fcectonim. 
Agropyi'on longearistatum. 

„ semicostatum. 
Elymus sibirious. 


As the distance from Milam was increased, the vegetation 
heeame more and more scanty and the last hushes worthy of the 
name (Jimiperus commimis) were passed a few miles south of 
Sbelong, 12,800 ft. The height of the Pass of Unta Dhiira is 
17,530 ft.; and vegetation reappeared on the north face, after a 
descent of about 500 ft., with Glieirantlms Mmalayensis^ MU- 
lioltzia eriostacliya^ and dense, cushion-like masses of Thjlaco- 
^permmn rupifragmn^ a foot or more in diameter. The yegetation 
of the ascent to the Pass of Kyungar (17,500 ft.) was very sparse, 
hut a few plants were noticed almost to the very top, namely, 
Mntrichium spatJiicIatum, Microula Benthami, TJrtica hyperhorea^ 
Taraxacum officinale^ Manunculus Jiyperhoreus, Arabis aljnna, and 
TkaUctrum minus. The only fern of these regions is Cystopteris 
ffragilis. The Balch ridge rises to upwards of 18,000 ft.; but this 
range hardly comes within the limits of perpetual snow, and 
ph^Baogalnous vegetation exists to the very summit, within a few 
feet of which AUardiu tomeniosa was growing freely. Here also 
were found two species of Saussurea (so numerous at high 
elevations), namely, S. SooJceri and 8* hradeata^ and Jsfepeta 
bracteata and Arenaria musciformis. On the descent from the 
Balch Dhura Pass, which we take as the entry into Tibet 
Proper, at about 17,000 ft., vegetation rea|)peared somewhat 
freely; and by the side of a small stream, which to the north of 
the Indian watershed is essential to any approach to vigorous 
vegetation, several new plants were found, among them: Gentiana 
ntibigena^ Braha lasiopJiylla, Bedicularis versicolor^ P. rldnanfli- 
mdes^ P. clieilantliifolia^ and some grasses and sedges, includiug 
Trisetmn siibspicatuin^ JDesclimipsia cmpitosa^ and Carew ustulata. 
At Tisum (14,690 ft.) Btraclieya tibetica-wm discovered, and among 
■other new plants were the following:— Alyssum cmiescens^ 8iellaria 
graminea-j Moteniilla Anserina^ Saussurea glanduUgera^ Orepis 
glomerata, Marnmsia omta, Scopoliaprcealta^ 8alsola Kali^ and a 
few grasses, such as 8tipa purpurea, 8. orientalis, 8. sibirica, 
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^Mestuca valesiaea, F, nitidula^ F* Bibirica, and Flymm sibiricm^ 

In the valley whick they descended, Triglocliin palustre was met 
with, and this was afterwards found at an elevation of 15,000 ft. 
associated with T. maritimum^ Oramle cordifolia^ Glaux maritima^ 
and Eurotia ceratoides. At the head of a ravine near the Sutlej 
(14,820 ft.) they found GliamcerTiodos sahulosa^ Aster mollius- 
cuius, Deymxia co^npacta, Stipa Fversii, F. monghoUea, Dry- 
zopsis wquiglumis, and Lasiogrostis mongholica. Lower down 
(18,350 ft.) the largest shrub was Mgricctria elegans, here growing v 
to a height of five or sis feet with stems often three or four • 
inches in diameter. The dama {Caragmia pggmtsa) was usually v 
luxuriant, rising to three feet or more. Ghmatu graveolem^ 
Grepis glauca, Tanacetuin gracile, Artemisia salsoloides, A. 
sacrorum, A. Roxhurghiana, and CJiristolea crassifolia were also 
collected here. On the banks of a stream near Ligchephu 
Sippoglia'i Rliamnoides occurred full of berry. At G-yanima 
(ISTiina Khar), near a small lake at a lower elevation, the soil was- 
covered with green turf, intersected by numerous small streams ; 
and Ranunculus aquaticus, R, Gg7nbalarice, Hippuris vulgaris, 
two species of Gentiana, and Rrimula tihetica, not exceeding an 
inch in height, were found in abundance. In the ravines near 
the lake of Eakas Tal (15,000 ft. and upwards) a small willow, 
Ealix sclerophglla, was not uncommon, and Rheum Moor- 
croftianum, Gentiana mibigena,Lagotisglcmca^ArenariaStracheyi, 
and Pleurospermum were collected or observed. The vegetation 
along the southern shore of Bakas Tal and between the lakes 
was excessively meagre, and no novelties were added to the 
collection. Garaganapygmaea, Potentilla sericea, Thylacospermum 
rupifragum, Bilene Moorcrqftiana, DraGOcephalum heterophyllum, 
JSfepeta tibetica, N. mpina, Oxytropis Btracheyana, Aster molUus- 
cuius, Benecio coronopifolim, Artemisia Btraclieyi, Tanacetum 
sp., Lactuca Lessertiana, Androsace villosa, Bedum fastigiatmn, 
Rrala lasiophylla, Felphinimn cceruleum, and Allkm Jacque- 
montii, together with a few grasses and sedges, would nearly 
complete the flora of this desert region. In the valley of the 
Karnali river there was a comparatively luxuriant vegetation. 
Descending from Gunda Yaukti, Riebersteinia Mmodi, Mupliorbia 
tibetica, Bcirpus Garicis, and Agropyron loiigearistativni were 
added to the collection. Between Chirchun and Shelong, llrtim 
liypei'borea was found, probably above 17,500 ft. 

The foregoing extracts and excerpts embody all the important 



140 


ME. W. B. HBMSLEY OK TEE 


botanical data, to ivbicli we may add a Short note hj General 
Strachey on the general character of the vegetation, written in 
‘Connection with our account of Captain Bower and Dr. Thorold*s 
collection :— 

‘‘ The time during which we were there was little more than a 
month, and the area we traversed was comparatively limited; 
but I think the collections were fairly complete. We were, 
however, rather late in the year, and we may have lost some 
of the earlier flowering plants. The total number of flowering- 
plants collected in Tibet consisted of forty-oue natural orders, 
of which thirty-three were exogenous and eight endogenous ; the 
exogenous genera being ninety-six with 173 species, and the endo¬ 
genous genera twenty-four with forty-five species, of which thirty 
were grasses and sedges. A single fern {Oystoperis fragilis) 
was found and three or four mosses. The lichens were obtained 
exclusively, I think, from rocks. The country in which our 
■collections were made is between the eightieth and eighty-second 
meridians, extending from Niti to Manasarowar Lake.” Mti 
here should probably be Balcli; and the statistics of the flora 
■are probably higher than they would he within our limits ; hut 
it is difficult to obtain an exact verification of all the details. 

The following characteristic plants not iu our Enumeration 
were found by Strachey and Winterbottom between Milam and 
Balch Dhura, or at least eastward of the eightieth meridian:— 
Arenaria glmululigera, Edgw., Grevaniim ggratmse^ L., Viola 
himaimremis^ Boyle, Lychnis hrachypetala^ Hort. Berol., Epilo-' 
hkim palustf^e, L., Lonicei*a glanca^ Hook. f. <& Thoms., Artmisia 
hiennis^ Wilid., Lindelojla Bentham% Hook, f., Pedicularis 
versicolor,'W alilenb., Euphorbia StI'acheyi, Boiss., Cares; Lehnam, 
Drejer, and Poa hidhosa, L. Had we included the foregoing 
plants in our Tibet list, it would have added two natural orders, 
namely Vioiaceje and Onagraceae, not otherwise represented; 
but as they do not occur in any of the other collections, we have, 
for reasons given elsewhere, left- them out. 

Dr. Thomas Thomsok. Little Tibet or Ealtistan. 1847-48. 

Although Thomson did not extend his travels into Tibet 
Proper, he explored the western extension of the same botanical 
region and the adjacent countries in which there is a transition 
to the rich flora of the humid Himalayas, and his work, 
■n¥estern Himalaya and Tibet/ has neither been superseded 
nor greatly supplemented from a botanical standpoint. It 
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abounds in geological abcl botanical information, whicli is repeated 
in a more digested form in the Introduction to the ‘ Flora 
Indica.’ 

Starting from Simla on the second of August, 1847, the 
Mission to which Thomson was attached travelled up the valley 
of the Sutlej river to its junction with the Piti, across the State 
of Piti, over the Parang Pass and north-eastward to the Indus, 
the course of which was followed, with a detour in Zanskar, to 
Leh. Thence northward to ISTubra and down the Shaynk river 
to its junction with the Indus and onward to Iskardo. On the 
second of December they left Iskardo in the direction of 
(Kashmir, hy way of the Indus and Sind to Bras, where they 
were stopped by the snow. They returned to Iskardo, where 
they wintered. In Fehruary, 1S48, an excursion was made down 
the Indus to Eoiidu, the most north-westerly point reached— 
about 75° and 35° 25'. They again returned to Iskardo, and 
then went southward to Kashmir and Janu, on a tributary of 
tlie Chenab river and again north-eastward, across the tipper 
Chenab valley and Zanskar, to Kalatze, on the Indus, and then 
on to Leh. Thence hy way of Kubra, to Karakorum Pass, in 
about 77° 40' and 35° 35'. The return journey was by way 
of Leh, Kalatze, Kargil, Zoji Pass, and Kashmir to Lahore. 
Taking Thomson’s map, the country traversed in various 
'directions would be between 75° and 78° and 31° and 35° 35'. 

Dr. (Sir Joseph) D. Hookee. 88° 45'; 28°. 1849. 

Entered Tibet, in October, 1849, from the noi^thern boundary 
of Independent Sikkim, in about 88° 45' aud 28°. He twice 
ascended Mount Bhomtso (18,500 ft.) not far froai the frontier, 
where, however, the climate, and consequently the flora, is that 
of dry Tibet. The botanical results were poor, the number of 
species gathered in two days’ journey amounting to only fifteen 
or twenty. They are almost identical with those from equal 
elevations (16,000 to 18,000 ft.) in West Tibet. A stunted 
Lonicera and TJrtica being the prevalent species at 16,000 ft., 
with creeping Carices in the sand, and tufted plants of Alsineae, 
Draha, Androsace, Oxytroj^is cJiiliophylla^ Sedurn^^ Saxifraya^ 
and grasses and sedges, most of which ascend to 18,000 ft. The 
curious genus Thykicospennum forms hard, hemispherical mounds 
on the stony soil, aud is one of the most conspicuous features of 
the flora. The ground was everywhere there covered with an 
efflorescence of carbonate of soda, and the pools of water were 
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fuli of Mammmhm aqiiatilis aod Zanmcliellia ’pahistris, also 
typical of similar situations in West Tibet.’’ 

In tbe Introduction to Hooker and Tbomson’s ‘ Elora Indiea/ 
from wbieb the preceding paragraph was extracted, ^‘Western 
Tibet,’’ including Little Tibet and Baltistan, is divided into eight 
Provinces, namely:— 

1 . Gnge, the Tibetan course of the Sutlej. 

2. Piti and Parang, the basins of the rivers of those names,. 

tributaries of the Sutlej. 

3. Zanskar, the basin of the Zanskar river. 

4. Dras, the basin of the Bras river. 

5. Hari, the upper course of the Indus. 

6. Ladak, the middle Tibetan course of the Indus, 

7. Balti, the lower Tibetan course of the Indus. 

S. Nubra, the upper basins of the Hiibra and Sbayuk rivers,, 
tributaries of the Indus. 

These Provinces comprise the country botanized by Thomson, 
Strachey and Winterbottom, and others; but only Guge and Hari 
come within our limits. 

Eespecting the boundary between India and Tibet, in relation 
to botanical regions, the authors express tbe opinion that it 
should begin where the dry region begins, and this is practically 
the boundary adopted in this paper. 

The Brothers ScHLAGiKTWEiT. 80°—8P; 80®*—31'^ 30'. 1854-58. 

Having made use of many of their data, it may he worth while 
to indicate briefly their route in the North-west Himalaya and 
Tibet. They traversed the country in many directions hetw^een 
70° and 80° and between 80® and 37°—that is to say, the valleys 
of the middle Sutlej and Indus and the upper Eavie, Chenab, and 
Jelam rivers. They crossed into Tibet by the Milam route, and 
reached as far north as Gartok; and they crossed the Karakorum 
and Kuen Luen chains in two places. Bushia, in the direction of 
Khotan, was their furthest to the north-east; but they reached 
Yarkand and Kashgar in the north-west. Prom the south they 
crossed the Pass of Skardo and made the southern ascent of the 
Karakorum range. 

Captain H. Bowee and Surgeon-Captain W. G. Tbcoeold. 

80®—102°; 29° 30'—34° 30'. 1891-92. 

Left Leh on June 14th, 1891, and entered Tibet by the Lanak 
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Lp, (30^ 25'), travelling in an easterly direction^to the Mangtza 
Cho at an elevation o£ 16,540 £t., over a Pass 18,400 ft. high- 
Descending to 17,930 ft. they came upon a large lake, the Horpa 
Cho, the highest tLey encountered throughout their journey and 
probably the highest in the world.’’ This is in about 81°^ 
The next lake they struck was Aru Cho, and then taking a south¬ 
easterly direction to camp forty-six, on the banks of Lake 
Chargat Cho in about 88^ and 31°. This is a region of lakes, 
and in spite of opposition the travellers pressed on in the same 
direction as far as Graga Linchin beyond G-aring Cho, 88° 25'and 
31° 30', altitude 15,560 ft., and their nearest point to Lhasa. On 
October 4th they began to retrace their steps by way of Chargat 
Cho, where they turned northward, and on the 18th they had to 
climb a Pass 18,768 ft. high. The cold was intense, although the 
thermometer only went down to 15° below zero Falir. They 
continued northward nearly to the thirty-third parallel, and then 
proceeded in a south-easterly direction. On November the 14th 
they camped for the first time during five months below 15,000 ft. 
Their route lay through Chiamdo, about 96° 40' and 31° 10' 
Batang, Li tang, to Tachienlu, Szechuen, in China Proper—about 
102° and 30°. Thence to Yatu, and hy the Min and Yangtze rivers 
to Shanghai. Thus they traversed Tibet from west to east and 
finished by crossing China. There is scarcely any reference to- 
the vegetation in Captain Bower’s narrative, except the absence 
of pasture; but the following extract contains some interesting 
facts:— 

“ The whole of central and northern Tibet and almost the 
whole of Western Tibet is known as the Chang. It consists of 
a high tableland with hills, mostly of a rounded character; but 
here and there sharply defined snowy ranges are met with. The 
mountains have a genera] east and west tendency, hut no defiued 
watershed exists; rivers may be met flowing in almost any 
direction and all terminate in large salt lakes. These lakes 
appear to have been at one time much bigger than they now are, 
as unmistakable signs that they are drying up are to he seen. 
An idea of the physical configuration of the country may he 
gathered from the fact that for five months we never once 
camped at a lower altitude than the summit of Mont Blanc; and 
all the enormous stretch of country we covered in that time 
contained not a single tree. The greater part of this Chang is, 
of course, uninhabitable for the greater part of the year, and most 
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of the places tliat would afford grazing in siimraer are too far 
'distant from suital3le winter quarters to be availed of by tbe 
nomads. 

In South-eastern Tibet tlie country is of quite a different 
character: deeply-cut valleys, steep, well-wooded hills and rivers 
that eventually find their way to the sea being the characteristics. 
The popnlationis a settled one, living in houses and growing crops.” 

Captain Bowxr’s Official Eeport, which was of a confidential 
character and not on sale, contains a preliminary list of the 
plants with comments, both by Dr. Thorold and W. B. Ilemslej, 
and also a brief account of the Zoology by the former. Through 
tbe courtesy of the Secretary of State for India we have been 
permitted the use of a copy for the purpose of extracting the 
scientific results. As this report is not a public one it seems 
desirable to extact in full the paragraphs relating to the collec¬ 
tions. In the first place we reproduce Dr. Thorold’s note on the 
botanical collection :— 

I ara indebted to Mr. W. Dotting Hemsley, P.E.S., of tlie 
Eoyal Botanical Gardens, Kew, for the determination of the 
species. Tlie collection includes, as far as I am aware, every 
, flowering plant seen by me in Tibet, with the excejition of the 
' wdld rhubarb and the burtza {Tanaeetim tiheticum\ the roots of 
which latter plant are used in high altitudes of Eastern Ladak 
for fuel by shepherds and sportsmen. Both these plants are 
very bulky, and are found in Ladak, and were therefore not col¬ 
lected. I could get no information as to the use of any of the 
plants as medicines- The leaf of the wild rhubarb is dried and 
mixed with tobacco for smoking : the smoke is mild and fragrant, 
and though not resembling tobacco in taste, is pleasant. Owing 
to the extremely rigorous climate the season of flowers in the 
high central plateau of Tibet is short. 

“When we crossed the frontier of Tibet on July 3rd, 1891, 
the flowers w^ere in bud ^ the eggs of the birds were in their 
nests on tbe ground, and summer was commencing. No flowers 
w^ere seen after September 8th, and by that date the grass was 
in seed, and the autumn well begun. 

“ Tbe plants were, therefore, collected within a comparatively 
short period. South-eastern Tibet, which was traversed between 
the beginning of December and the beginning of Eebruary, is a 
well-wooded country, rich in flora; but the high central plateau of 
Tibet has not a plant bigger than the burtza, growing four to six 
inches above the ground; and in this region the only plants that 
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can be used for fuel are tlie burtza and the Myricaria germwnim > * 
var; p'^ostrata, tlie roots and stems of which are both woody. 
For long intervals, however, neither of these plants was found. 

It is interesting to note the frequent comparatively large 
underground fleshy stems and roots, showing the provision made 
by nature to store up nutriment for the plant below the surface ot* 
the soil, in a climate where the temperature even in midsummer 
falls at night to a few degrees above or below freezing. The 
nutritive value of the grass must be very great, from the 
■beginning of July to the end of October, as the herds and flocks 
of the nomads testify. The plants requiring special names in 
the catalogue will he named hereafter.” 

W. B. Hemsley’s preliminary summary of the botanical collec¬ 
tion is perhaps worth inserting here :— 

‘‘ The botanical collection submitted by Dr. Tborold to Kew 
for determination consists entirely of flowering plants, and com¬ 
prises about 115 species, of which twenty probably are niidescribed, 
or at least unrepresented, in the Kew Herbarium. But until 
they are critically worked out the number of novelties must 
remain uncertain, and there was no time to do this previous to 
Dr. Thorold’s return to India. Apart from the number o£ 
novelties, however, this is a highly interesting collection, repre¬ 
senting as nearly as possible, as Dr. Thoroid assures us, the 
complete Phanerogamic Flora of the region explored, at altitudes 
of 15,000 to 19,000 ft. and chiefly above 17,000 ft. As may 
be seen from the accompanying rough list, many of the species 
are the same as those iirst discovered some forty years ago by 
Dr. Thomson in a somewhat higher latitude and ten to flfteeii 
degrees farther west. Most of these ai'e only now collected for 
the second time. 

“ The plants are nearly all characteristic of a very dry climate, 
consisting largely of exceedingly dwarf herbaceous perennials 
with large root-stocks, evidently often of considerable age.! 
Ejphedra vulgaris [correctly JE, Gerardlana'], from an elevation of 
16,500 ft., is the only truly shrubby plant, and this, judging from 
the specimens, does not exceed six inches in height, even if it 
attain so much. Quite a large proportion of the species do not 
rise more than one co three inches above the surface of the soil, 
and some of them not more than half an inch. No fewer than 
twenty-eight Natural Orders are represented in this small collec¬ 
tion, yet the great bulk of the species belong to about half-a-dozen 
Orders. Thus, the Compositse contribute twenty-two species, 
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tie G-ramine^ tiirteea, tie Leguminosse twelve, the Cmciferse' 
eleven^ and the Eaniincnlaeese eight. Among the plants collected 
at altitudes of 18,000 ft. and upwards are:— Capsella Thomsoni, 
TJiermopsis inflcita^ Baussurea tridactyla^ Tretocarya prafensis,. 

• Microula Senthami, and JFoaalpina, The Baussurea is recorded 
from 19,000 ft., perhaps the greatest elevation at which anj 
flowering plant was ever collected. 

Many other points of interest suggest themselves, but it 
would be premature to attempt to indicate them before the 
collection has been more thoroughly worked out.” 

It may be added that no important modification of the fore¬ 
going summary results from the more critical determination of 
all the species, except that Tretocarya po^atensis and Microula 
ScnfJiami are synonymous, and the same as M, tibetica. Dr. 
Thorold’s valuable notes accompanying the specimens collected 
by him are incorporated in the general account of the Vegetation,, 
which follows the Enumeration. 

Dr. Thorold, so far as we are aware, was the only one of our 
travellers who collected specimens and data of the Zoology of 
Tibet. The following is a list of the Butterflies, collected or 
observed, extracted from the Official Eeport, in Bower’s ‘ Diary 
of a Journey across Tibet ’ (Calcutta, 1893), p. 115 :— 


“ Kame. Bate, Alt. Lat Long, 

. Aug. 9,1891. 16,000 33'= 25' 84° 25' 

Mitosis,Moore... Sept. 10, „ 15,500 31° 29' 89° 10' 

Synchloo . June 28, „ 17,000 Ladak 

Bieris cMoridicef Hiibn. June 30, „ 16,500 „ 

Parnassius acco,(jcmy . July 10, „ 17,600 34° 25' 80° 35' 

„ Jacque7nontli,‘B(nsdt. July 9, „ „ 34° 32' 80° 25' 

CoUas Fkldii, Men. Feb. 15,1892. 8,500 


“ The above collection includes every butterfly seen by me in 
Tibet, as far as I am aware. The originals have been sent to the 
Curator, Indian Museum, Calcutta. 

*‘A11 these species are also found at high altitudes on the north¬ 
west frontiers of Tibet and China, with the exception of ^ieris' 
which ranges from Europe to the JNTorth-west Hima¬ 
layas, and Parnassius acco, which so far has only been met with 
on the Karakorum range and the frontier of Ladak and Tibet., 
As, with the exceptions just noted, they are found at both the 
east and west frontiers of Tibet, it is justifiable to infer that these 
species inhabit the whole of the Tibetan central plateau.” 
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T'lie following interesting observations on the Eanna of Tibet 
areirom the same source, pp. 115-116:—“ The high central plateau 
of Tibet is densely stoclied with animal life. Yak, Foepliagm 
grimniens\ Tibetan antelope, Kemas FCodgsonii \ Tibetan ravine 
deer, Procapra piciicaudata’; Kiang or the wild horse, Pquus 
hemionus; Burhel, Ovis Nalmra; Ovis Sodgsonii; wild dog, 
Canis Ghancoi and gre}'- wolf, Canis laniger^ were the larger 
well-known animals met with in suitable ground; often in 
immense numbers. Herds of 40 to 80 yak—bulls, cows, and 
calves together—were seen grazing in sheltered valleys or on the 
hill-sides. As many as 300 kiang, 700 or 800 antelope, and SO 
or 100 ravine deer were sometimes viewed on the same day. 

The animal food-supply on the high central plateau is practi¬ 
cally inexhaustible, considering the few months in the year this 
plateau is inhabitable. Hares, Tibetan sand-grouse, SgrrJtapfes 
tibetauus, and *ram chickore,’ Tetraogallm Mmalagensis, are 
resident and occur in great numbers. 

“ Wild goslings of bar-headed geese, Amer indzcus, were found 
in pools at altitudes of about 17,000 ft.; but this appears to 
be the only game-bird that breeds on the high central plateau. 
In the autumn immense docks of ‘ coolen,’ duck, geese, and teal 
were seen winging their flight India-wards from the north. A 
single full snipe was very rarely flushed from a marsh. The 
other animals on the high central plateau were foxes of many 
kinds, marmots, Arctomys Polac, and a large-eared field-mouse. 
The only fox identified was Vulpes fezdlatus, Hodgson. The 
footmarks of bears were seen, but none of other carnivora except 
those mentioned above. The small running streams on the 
southern border of the high central plateau, if rising from springs 
not liable to freezing, w'ere well stocked with fish; small, but 
excellent eating. Locusts and butterflies were found on the 
high central plateau. In South-eastern Tibet, immediately before 
entering the wooded country, we met with an extremely rare bear 
(undetermined). The Tibetan wapati, Cermis eusteplianus, the 
musk-deer, MoscJms moscJdfei'iis^ and the napi JEIapkodm cepha-- 
loplius, were the animals met with in the forests and identified. 
Musk-pods and stag-horns for medicine are largely exported to 
China from districts not in close proximity to monasteries. It 
is not yet finally decided whether the stag above mentioned 
is the Gervus eiistepJianus or not, the question being still under 
the consideration of experts. The game-birds found in the region 
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and identified were Cvossoi^tilon tihetanum^ Ipliagims G-eoffroyH^ 
Niasimms decollafus, Teiraopliasis Sclizenii, Bonasia Sevatzom^ 
and Berdrix sifanica, Crossoptilon tihetanum is ^ Hodgson’s 
eaied pheasant,’ a magnificent white bird, the habitat of which 
for many years, and until quite recently, was unknown, the only 
sldn ill existence until recently having been procured by a 
Hepalese, vrho brought it from Pekin with the story that it had 
been brought thither as part of a tribute. H ear the mouasteries 
the killing of animals is forbidden, and the neighbouring country 
is a magnificent game-preserve stocked with pheasants and deer,. 
In South-east Tibet, in the large rivers, fish were numerous and 
large. Honey-bees were seen in this district, and honey was 
procurable.” 

Ve have much pleasure in mentioning hei^e that Captain 
Bower w^as awarded the Pounders’ Medal of the Eoyal Geo¬ 
graphical Society in 1894. 

The Hon. W. ’Woodtille Eockhill. 90'—102°; 29°—37°. 

1892, 

Left Peking on the first of December 1891 and travelled 
westward through Kalgan, Turned, and Hangkin to Orat (107° 
41'), and then southward and westward to Hifoiishan (105° 40'. 
87° 40'), Tingspanhui, Laushoufu and Hsiniug (101° 15'. 36° 45'), 
arriving there on the tenth of February, 1892. Kumbum and 
Lusar were visited and a short excursion w'as made into the 
Saiar country; then a westerly course was taken, south of lake 
Koko Her, to Shangchia (97° 40'. 36°), arriving there on tlie 
fourth of April. Thence through Tsaidam, as far as Haichi Gol 
(94° 35'. 36° 25'), continuing southward across the Kokotom Pass, 
the Kokoshili range, the IJlanula and Dangle mountains, the 
sources of the Toktomai river, and the valley and basin of the 
Mums, reaching Hamru Tso (90°. 32°) the eighth of July. This 
was the nearest approach to lake Tengri Hor, about Wenty 
miles to the south, permitted by the local authorities. The 
rest of the journey in Tibet was eastward and southward 
to Shamdun (99°. 29°), Sept. 1st; then northward to Batang, and 
eastward to Litang and Tachieulu and across China to Shanghai. 

Mr, Eockhill presented to Kew through Professor G. S. 
Sargent, Director of the Arnold Arboretum, Harvard University, 
the botanical collection he made on this journey; and we may 
repeat here Ms note on it, which appeared in the Society’s Journal 
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(Bot, XXX. 1894, p. 131), accompanying our detailed eimmera- 
tion of the species : — 

‘‘The object I had in view when making the little collection 
of plants, which, through Professor C. S. Sargent’s kindness, has. 
been examined and classified by Mr, Hemsley, of the Eoyai 
Gardens, at Kew, was to give some idea of the flora of the country 
between the Kuen Luen range to the north and the inhabited 
regions of Tibet adjacent to the Tengri !N'or on the south. This 
region has an average altitude of 15,000 ft. above sea-level along, 
the route followed by me in 1892, and bad not, prior to my visit,, 
been explored, 

“ The route followed in 1879 by Przewalski when travelling 
towards Lhasa, which was nearly parallel to the last that I took, 
differed considerably as regards the configuration of the country 
from mine ; and consequently I anticipated that notable differ¬ 
ences ill the flora along the two roads would he discovered. 

“ I traversed this country in the months of May, June, July, 
and part of August, and heavy snowstorms and nearly daily frosts 
occurred during this period, though the thermometer rose more 
than once to 70^’ F., and even to 83° on one occasion in the shade 
at 2 p.M, The mean temperature from the 17th of May, when we 
entered the mountainous region to the south of the Tsaidam, to 
the 11th of August, when we descended to below the Timber line 
(13,500 ft. above sea-level) on the Eamacbii, where I ceased col¬ 
lecting plants, except such as the natives pointed out to me as 
being used by them either as food or medicinally, is shown in the 
following table:— 


1892. 7 A.M. 2 p.M. 7 p.M. 

May 17 to 31.. 37*5 F, fil'BF. 37*3 F. 

June .. 35*7 55*9 38*3 

July .... 43-0 54-6 44*2 

Aug. 1 to 11 . 40*6 , 61-5 47*3 


“ Nearly the wEole of the region traversed in this interval was 
of sandstone formation, the predominating colour of which was 
bright red. The water was invariably brackish, and in many 
eases undrinkable; the soil everywhere sandy, or covered with a 
rather fine gravel, and occasionally a little clay. The grasses 
grew in bunches, nowhere forming a sod, except around the 
rare pools of pure water fed by the melting snows we occasionally 
passed. 
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“ I was careful to collect all the flowering plants I saw along 
iiiy route, and the barrenness of this region may be judged by 
tbe very small number I have brought home with me. 

The only edible plant we found in this country w^as a species 
of onion {Allium senescens)'^, which grew in the sand in great 
quantities at altitudes higher than 15,000 ft. above the sea-level, 
though we looked for it in vain below this level. 

“ I may here remark that the rhubarb-plant, wliicli I found 
growing in enormous quantities on tbe north and north-eastern 
slopes of mountains on the Ich'u, Lench’u, and other feeders of 
the Jyama-nu ch’ii, thrived at an altitude above sea-level, ranging 
from 12,000 to 13,500 ft, I note this fact, as Col. Przewalski 
(Mougolia, ii. p. 81) says that this plant rarely flourishes at an 
elevation of more than 10,000 ft. above the level of the sea.” 

Including the rhubarb and onion referred to in the above 
note, of w^hicb no specimens reached Kew, the flowering plants 
observed by Mr. Eockhill numbered fifty species. Each speci¬ 
men \vas carefully labelled, giving locality, altitude, latitude and 
longitude, date, relative frequency, and other particulars. Only 
two species w’ere not recognized as belonging to previously 
described species, namely Gentiana Mochhillii^ HemsL, and 
Kdbrezia BargenUana^ HemsL 

The references to vegetation in Mr. Eockhiil’s narrative are 
few, yet on that account of great interest, because so much of 
the country traversed had no vegetation worthy of the name. 
But a few special allusions to plants are worth extracting. At 
p. 192 (May 28th, 93° 35L 35° 30', 13,788 ft.) it runs: ‘‘The 
Bharakingi Goi (/. <?. river of the yellow thigh-bone) is a clear 
mountain rivulet tumbling down over granite boulders from the 
snow-covered pass. The road up the latter looks very easy. 
The grass around our camp is just hegimiing to turn green, and 
the ground is covered with yellow and violet tulips and a little 
edelweiss.” 

The “ tulips ” were Gagea ^aueijiora^ which appeared in our 
original list as Tulipa (§ Orithya) sp. aff. T. eduli, Baker; hut it was 
again examined, and our colleague, Mr. C. H. Wright, succeeded 
in identifying it, Eockhill mentions the iris and tulip again on 
June 17, in about 92° and 35°. By June 25th (90°. 33° 40') grass 
was showing green, and Lagotis, QarecG, Kolresia^ and Mstuca 
were picked in flower. Fnder date of Aug. 2nd (93° 15b 31° 50') 

^ There was no specimen of this plant in Mr. Eockhill’s collection.—W, B, H. 
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we find tie note : ‘‘ The ground on 'which we hare camped is one 
big bed of fragrant, light blue flowers {Microula siJcJdmsnsis), and 
the grass is so long that it makes a soft bed for us.^’ The change 
ill climate and flora is already perceptible in this longitude. 

Mr. EockhilFs mean temperatures are reproduced in our 
chapter on climate. It may be worth while pointing out that 
ill his Table of Latitudes and Altitudes (^Journey through 
Mongolia and Tibet,’ pp. 386-395), he makes some interesting 
comparisons with the altitudes and geographical names obtained” 
by other travellers. 

Erom August 11th, approximately in 94"^ and 32', Eockhiil 
followed Bower and Thorold’s eastward route, and the differences 
in altitudes and geographical names, as given by the former, are 
considerable. 

Mr. and Mrs. St. Gteoeue E. Littlebale. 80°—90° 25'; 30°— 
37°. 1895. 

Travelled overland by Constantinople, Tiflis, and Samarkand, 
across the Tian Shan through the Terek Pass (12,700 ft.) in 
midwinter, onward to Kashgar. Thence to Yarkand, which they 
left on Feb. 4th, 1895, for Khotan, Keria, and Oherchen (85° 
35' and 38° 10'), where they arrived on March 19th; and it was 
not till May 15th that they actually crossed the Arka Tag into 
Tibet. Their route thence was south-east by east toward Lhasa, 
which was really the goal of their journey. The pass, though 
not steep, wnas high and long and cost them the lives of five or 
six donkeys and a couple of horses. They were now on the 
Tibetan Plateau, with lakes and low mountains to the south, as 
far as could be seen, and to the north the high range of the 
Arka Tag, with fine glaciers and snowfieids. Two peaks, 
towering above their neighbours, were measured, and estimated 
to be 25,340 ft. high. Volcanic country was next traversed, 
where vegetation and fresh water were both scarce. One night 
all their sheep were killed by wolves; and, owing to the great 
altitude and scarcity of food, their baggage animals died at an 
appalling rate and they had to walk. On June 26th (88° 12' 
and 33° 12') they had the first rain since leaving the Black Sea 
in November, and saw the first men since leaving Oherchen in 
April. Continued mortality of their animals compelled them to 
abandon the greater portion of tbeir stores. They passed along 
the east side of the lake, called by Captain Bower Oaring Cho 

LINN. JOIJEN.—BOTANT, TOL. XXXV. 0 
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(about S9"’ 30' and 31" 40'), into which a river drains winch they 
Avere unable to ford, and therefore had to construct rafts as best 
they could. The grazing in this district is described as being of 
the most luxuriant description; but apparently no botanizing 
was attempted here. Soon the Tengri Kor or Nam Tso—Great 
Shy Lake—appeared in view, stretching far away to the east; 
while the horizon to the south was fringed by the magnificent 
Niiicheii Tangla range, with the towering peak of Charemaru, 
iipAvarcls of 24,000 ft. liigh. They crossed the Niucheu Tangla oyer 
the G-oring La at 19,587 ft. and in 30’ 12', and then descended 
into tiie Goring Tangu yaliey, at about 16,600 ft. Here they 
Ayere less than fifty miles from Lhasa; aud it was here that 
a small botanical collection was made during the delay conse- 
quent on their attempts to continue their journey to that city. 
At length they bad to yield, and on August 29tli the}" started on 
their long march of 1200 miles to Kashmir, passing northward 
to the Garing Tso or Zilling Tso, and then westward near 
the thirty-second parallel. Nearly all the lakes of this country 
have greatly decreased in size, and the process was still going on ; 
a difference in level of as much as 200 ft. being observed in 
some places. On September 22nd they sighted some volcanic 
mountains 4000 ft. above their camp at 1.5,484 ft., and on the 
eighty-sixth meridian. On October 10th they sighted the Aling 
Kangri (81°), and on the 27th they entered Ladak b}' tiie 
Kongda La to the village Shiislial to the south-east of Leb. 
Out of 160 or 170 animals that left Cherchen, or were purchased 
on the way, only two ponies and six mules reached Sriuagar. 

The collection contains sixty-four species of vascular plants, 
including one fern, Folypodium Jiastatum, Thimb., previously 
only known from China Proper, Japan, Lormosa, and Corea. 
Ten of the species were described as new, and a very pretty 
grass is the type of a new genus, Zittledalea, Hem si. A detailed 
account of this collection is given in the ‘ Kew" Bulletin,^ 1896, 
pp. 207-216 ; and some of the novelties are figured in Hooker’s 
‘ leones Plantarum,’ tt. 2467-2472. 

Captain M. S. Wellbt and Lieutenant (Captain) Neill 
Malcolm, H.S.O. 80°—102°; 34° 25'—37° 25'. 1896. 

Entered Tibet from Jjeh, as their basis, a little south of the 
Laiiak La (79° 35' and 34° 250; the same route, practically, 
as Captain Deasy and Mr. Arnold Pike took. The greater part 
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of tlieir track across Tibet to China was between the thirty-fifth 
and thirty-sixth'parallels-; whereas Captain Bower and Dr. Tho- 
rold’s route was mainly south of the thirty-fourth parallel. 
From the ninety-fifth meridian their general course was north¬ 
eastward, skirting the north shore of Koko Nor (100°), and 
thence to Siniug and Lanchau, and down the Hoangho to Peking 
and Tientsin. 

Captain Wellhy’s opening words of his Narrative of this 
inarvelloiis journey are appropriately repeated here :—“ Through¬ 
out the journey across this land we generally followed valleys, 
nullahs, and dry beds of rivers. After marching some 120 miles 
from Lanak La, we saw immense snow-ranges, running east and 
west, both north and south of us. The north range w^as par¬ 
ticularly conspicuous with an abrupt massive peak. Por 

four months we saw no vegetation higher than an onion, and for 
nearly four months -we were at an average height of 16,000 ft. 
Por more than fourteen weeks we were without seeing any sign 
of mankind, and should have been much longer had we not 
providentially met a Tibetan caravan travelling at right angles 
to our route on its way from Lhasa to China. The distance we 
covered from Leh (78'^) to the Chinese frontier town of Tankur 
(101®) was very nearly 2000 miles. It took us nearly five months 
and a half.” 

By June 22nd, or little more than three weeks after starting, 
they had lost from exhaustion twenty-three mules and ponies, 
leaving only sixteen, and all their sheep were dead; yet since 
leaving Lanak La they had not ti*aveiled 200 miles. Vegetation 
was exceedingly scarce; grass just beginning to sprout. In other 
places they found boortsa ” {Tanacetum). Previous to this they 
had found a small white butterfly at a camp over 16,000 ft., and a 
brown one was seen a month later. At these high altitudes— 
16,000 ft- and upwards—“ it was astonisliing to find the thermo¬ 
meter registering 100° Pahr. in the sun, while at night-time there 
were sometimes 25° of frost.” On July 27th, camp 68 (63 ?), they 
crossed a river (in about 87° 30') which took its rise in the hills 
close by. The bed of it was half a mile across, and it was the 
largest body of running water they had seen. “ Everywhere grew 
good grass, flowers, wild onions, and other vegetables, and yak and 
antelope were abundant.” A week or so later they again came 
upon good grass, fresh water, onions, rhubarb, and game. All 
went well until Aug. lOtb, when, in consequence of the exhausted 
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State of tlieir mules, tliey were forced l^o camp at tlie sumiiiit of 
a pass, I656II ft. bigli. There was 110 grass, but certain hardy 
plants occurred here and there. On the following morning they 
were astonished at finding nine of the mules dead. JN'o sugges¬ 
tion is made as to the probable cause. In consequence, every¬ 
thing that could be spared had to he left, and they proceeded a 
sadly reduced party, living on kiaiig (wild ass) and wild onions, 
when they could he found. On Aug. 22nd they arrived at a 
magnificent fresh-water lake (camp 93, in about 92^ 30' and 
35 ^^ 30 '), wdiere rich green grass was abundant and 'flowers 
plentiful; wild yak and kiang, water-fowl and hares, likewise, 
and the travellers describe it as an artist’s and sportsman’s 
paradise. The lake was about twenty-three miles long, and 
four miles broad in places. At 7 p.m., although nearly 16,000 ft. 
above the sea-level, the thermometer registered nearly 50^ Eahr., 
and during the night it only just froze. Near here they fell in 
with a caravan of merchants, after marching fourteen weelvs and 
traversing nearly 1000 miles without seeing a sign of mankind. 
On September 14th they encountered the first brushwood since 
leaving Magzu, near Leb, and camped on the right hank of the 
river Shugatza or Shuga Grol, where there was good grazing. At 
Hamoran Ool (about 97 ^ and 36° 20 ') they found wild currants 
and other berries. Thence they travelled along the north side 
of the Koko Nor and onward through Kumhum, Siniiig, and 
Lanchau to the Huangho, and through China. 

The collection of dried plants comprises between sixty aucl 
seventy species, all carefully labelled with ■ date, approximate 
altitude, longitude and latitude, colour of flowers, etc. 

Only two species, Astragalus Malcohnii^ Hemsl. & Fears., 
and Baussiirea WelUgi, Hemsl. (Hooker’s ‘ leones Planta-mm,’ 
t. 2588), proved difi:erent from anything in the Kew Herbarium. 
One other, it is true, had not been previously described, so 
far as we have been able to ascertain. This is Peucedmtmn 
Malcolmii, Hemsl. & Fears., also collected by Hedin. 

Eifty species of this small collection w^ere obtained at altitudes 
of above 16,000 ft., and four of them at 17,000 ft. and upwards. 
These are GocMearia scapljlora, Thglacospenmm rupifragrum^ 
Allium Bemenovii^ and a very dwarf species of IFestuca, probably 
Jl mlesima. The Allium is doubtless the onion referred to in 
the letter published in the ^ Geographical Journal,’ is. p. 216,- 
where it is stated that they ate quantities of wild onions, which 
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they found in enormous -beds. The greatest elevation given is 
17,200 ft. for the Festuca in question. Witli the exception of 
Siatice ihiirea^ at 13,350 ft., all the others are from localities 
above 15,000 ft. 

xl preliminary list of the plants, furnished from Kew, is given in 
Weliby’s Through Unknown Tibet,’ p. 423 ; and this is followed 
by some meteorological observations, a summary of which will be 
found in our chapter on climate. 

Ill the autumn of 1898, Captain Wellby started on a journey 
through Abyssinia to Lakes E-ndolf and Stefanie, and on his 
return in 1899 he was ordered to join his regiment in South 
Africa. He was in Ladysmith during the siege, and was after¬ 
wards attached to General Sir E.edvers Buller’s force in the 
Transvaal. On July 30, 1900, he was wounded in an engage¬ 
ment at Mertzicht, and died of his wounds on August 5th. He 
dried a collection of plants on his Abyssinian expedition and 
presented it to Kew. An interesting account of this expedition 
a])peared after his death in the ‘ Geographical Journal,’ xvi. 
(1900), pp, 292-306, with a map. 

Captain Heill Malcolm also went on service to South Africa, 
and was severely wounded at Paardeherg on the 18th of February, 
1900, but has happily recovered. Since his return from. South 
Africa he has been to Kew, and given us information on various 
points connected with the collection of dried plants. 

Diihiadar Shahzad Mir, of the llth Bengal Lancers, deserves 
mention here. He took part in the expedition across Tibet, and 
afterwards accompanied Captain Wellby on his African travels, 
and is everywhere spoken of by him in the warmest words of 
praise and gratitude. He had previously travelled with Captain 
Youughushand. 

Dr. SvEiif Hebik. 87" 30'—102" ; 35" 30'—39". 1895-7. 

Left Kashgar for Kiiotan on the 14th of December, 1895, 
whence he continued his travels through the desert to Keria 
Darja, Schah Jar, Korla, and the Lob Nor country. Then the 
Takla Makan desert was crossed and various journeys were made 
in the Kashgar aud neighbouring countries; finally, by way of 
Khotan, Karia, Kopa, Dalai Kurgan, across the Arka Tag, they 
entered Tibet, crossing Littledale’s route of 1893, near the North 
Karaiiiuran Pass, Aug. 21st, 1896. His first camp (Aug. 1st, 
1896) on this section of his travels was in about 85" 25' and 37", 
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and tlie name Bnlak Baschi is the neap’est on the map, hut lie 
■mentions that their camping-place had no special name. They 
proceeded in a south-easterlj direction, crossing the thirty- 
sixth parallel in about 87^ 30', and their route then lay het'weeii 
the thirty-fifth and thirty-sixth parallels to about 9f3^ From 
this point they took a northward course, reaching 36"^ 40' in the 
ninety-fourth meridian, and then eastward, skirting the salt 
desert of Tsaidam, to about 96° 30'. Again northward to Tluiiik 
Nor (37° 15') and then eastward to Koko Nor (100°) and onward 
to Sining, Kalgan, and Peking, where they arrived in March 
1897. Br. Hedin suffered the same hardships and disasters as 
our other travellers in these inhospitable regions. Indeed, in 
many respects, their several narratives are much alike. In 
February 1898, Dr. Hedin, who was awarded the Founders’ 
Medal for that year, read an account of Ins travels before the 
Eoyal G-eographical Society of London, and it was published in 
the ‘ Geographical Journal ’ (xL 1898), from which we extract as 
follows :— 

The landscape is very desolate, and when the average height 
reaches 16,000 ft. it is clear that vegetation must be scanty. 
I collected all the plants we fonnd. They had, as a rule, 
rather fleshy and downy leaves lying close to the ground in 
order to protect themselves from the wind and frost. The poor 
pasturage which was now and then found was so scattered and 
bitter, that the animals would not have eaten it if they Ijad not 
been driven to it by hunger. The ground is, however, generally 
perfectly bare, and the weathering products which have washed 
down into the central parts of the basins without outlet have, 
in the course of time, been disintegrated into very fine particles, 
so that sand and gravel are very scarce. Since the ground is 
damp as a result of dew and rain, it becomes soft, and the animals 
frequently sank a foot deep. Only the lake shores, along which 
we frequently travelled, were suitable for our march. The cold 
was not at all great, and in the daytime one could ride without a 
cloak, on account of the strong insolation. At night the tem¬ 
perature seldom sank under 14° Fahr. The worst of all -was the 
wind and hail« With the regularity of clockwork the west wind 
came every day at one o’clock and swooped down on the plateau 
with intense fury. 

^^Frorn the Arka Tag pass we saw, far to the south, a great 
thain of mountains with perpetual snow-fields and shining tops. 
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This chain is parallel to^*Arka Tag, and constitutes, as I after¬ 
wards found, a coutinuatiou of the Koko Shili. Its highest peak 
was named after King Oscar. Between these two gigantic chaios, 
which run from east to west, stretches a rolling plateau which is 
divided into a whole series of basins without outlet.... In the 
middle of each basin is a lake of clear but bitter water from the 
streams of the surrounding mountains. In travelling east we 
discovered twenty-three such lakes, of whose existence not even 
the Chinese had any idea. The largest was three days long. 
These lakes were dead and desolate as well as the surrounding 
country. Birds were very scarce, except one species of gall. 

The only animals that were capable of putting any life into 
these regions were the yaks and khulans, which were there in 
incredible numbers. Yak-dung afforded us the very best of fuel, 
and every evening we could warm ourselves by fine, large fires. 

“Thus we wandered day after day across the plateaux of 
Tibet for two months without seeing a single living being. 
We found trace of man only twice during this time: at the last 
haltiug-place north of Arka Tag, where a charred pile of coals 
after a camp fire showed that we were crossing Littledale’s route; 
and between our seventeenth and eighteenth halting-places, 
where, in the soft sand, we still found traces of Bonvalot and the 
Prince of Orleans’s camels, these tracks having remained un¬ 
disturbed for eight years. Meanwhile our caravan dwindled down 
in an alarming manner ; at last the men had to go afoot, and we 
thought it was time to try to find inhabited country.” 

Br. Sven Hediii presented bis Tibetan botanical collection to 
Kew on the condition that we furnished a list of the plants 
to be embodied in his account of the scientific results of his 
travels in Petermann’s ‘ Greographische Mittheilungen.’ This has 
already appeared, but we shall be excused for including it in the 
following enumeration in order to make it accessible to a wider 
circle of botanists. It should be explained that this collection, 
consisting of Jess than sixty species, was made on his journey, in 
1896, across the Arka Tag mountains into Tibet and through 
the Tsaidam country, mainly between the meridians of eighty-five 
and ninety-four and the thirty-fifth and thirty-seventh parallels. 
Some of the plants were collected on the north side of the Kueii 
Luen range, in Chinese Turkestan. But we have not been able 
to localize all the plants with exactitude, because some of them 
are merely dated, whilst others only bear the number of the 
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camp. The party left Dalai Kurgan orij the sixth of August^ and 
miircliexl through the pass of Sarik Kol, and it seems that about 
a third of the plants were collected between these two places; _ 
so that a number of them were not actually found iu Tibet 
Proper. Among those sent to Kew there is absolutely notiiing 
new; but Dr. Hediii had previously given two species of 
G-entiaua from Sarik Kol to Dr. S. Murbeck, which he described 
as new, and indeed they seem to be very distinct. G-entiana 
Meclinl is remarkable in having fringed scales, similar to those 
on the corolla, on the inside of some of the sepals ; and the othei", 
Gk cordke^cda, is distinguished by *the shape of the sepals. But 
these and several others are excluded from our final eiiiuneratiou. 

Dr. Hedin was the only one of our travellers who collected 
Algrn, and my colleague Mr. C. H. Wright furnishes the 
following particulars of the collection, which was determined by 
Dr. K. illle:-^ 

The algce collected in Northern Tibet by Dr. S. Hedin number 
twenty-four species, belonging to sixteen genera. Eight species 
were collected in salt water, viz .:—Spirogirra sp., Eriteromorplia 
percursa^ Bhizoclonkim H^arium^ B, Kerneri, B, macro?neres, 
Oladoplmra vaga^ Vauelieria dicliotoma and F. littorea (?). 

One species proved to he new and has been described as 
Sarpocliytrium Sedinii, Wille. It was found epipiiytic on a 
species of Zygnema^ growing in fresh water at Sorgotsu Kaiiiaga. 
All the other species occur in Europe, those extending outside 
that area being:— 

Coa^Mvriimi sutspeciosum* Greenland, Brazil; a variety in 

Kew Zealand. 

Olosienvm acerosunu Kova Zembia, *Siberia, Japan, Burma, 

K. America and the xlrgeutine. 

Ulothrix tenerrima, Kew Zealand, 

B}ii;:oclonnim ripariiim, Montevideo. 

Cladophora crispata. K. America, Cliiloe, Peru, New Zealand, 

Vaiwlieria dicliotoma, N. America {fide Kuetzing). 

Bimiclearm tatrana has been found in Lake Osober in the 
Carpathians at an altitude of about 4500 ft.'’ 

Captain H, H. P. Deasy and Mr. Amom Pike. 80""—-84®; 
32^30^—37®. 1896. 

Entered Tibet by Lanak La (79® 35' and 34® 25'), where they 
arrived on the IStli of June, 1896, when it was quite free. 
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of S 110 W 5 tbougli 18,000 ft, high. The iutention was to cross 
Tibet from .west to east with the special object of determining 
the identity of the rivers; but various misfortunes befel the 
party, and they returned, after making a circuit, from Chorol 
Oho, the most south-easterly point attained, without accom¬ 
plishing their main object. 

The minimuiii thermometer fell to -}~ 8 ° Fahr., or 24° of frost, 
during the night of June 16th at an altitude of 17,500 ft. They 
travelled in a north-easterly direction by Mangtza Oho and 
Lake Teshil Kul (81° 45' and 34° 50'), thence eastward to about 
82° 25', where the country was simply alive with antelope ^ 
females and their young. Here was plenty of grass and a 
moderate amount of fresh water. From this point they went 
southward to Cliorul, about 82° 45' and 32° 30', and in several 
places there wms a profusion of grass, but fresh water was often 
scarce. The return journey began here, and terminated, so 
far as Tibet was concerned, at the Kone La in IN'ovember. 
During this journey twenty-four thousand square miles of 
territory w'ere surveyed and the heights of seventy-nine peaks 
were determined. Grreat altitudes were reached iu many parts, 
and iSTapo La, next to the last pass crossed, is 18,800 ft. high. 
Captain Deasy makes few allusions in his Narrative to the 
vegetation, except in relation to pasturage ; hut Mr. Pike made 
a botanical collection, and the specimens were carefully labelled 
with localities and approximate altitudes, some of which were 
higher than any on record. This collection, combined with two 
or three others, formed the subject of an exhibition and pre¬ 
liminary paper at a meeting of the Linnean Society on April 
19th, 1900, and the approximate altitudes were referred to 
as absolute altitudes. Since then Captain Deasy has furnished 
corrected altitudes, and we shall return to this point when 
discussing the altitudinal limits of the flowering plants con¬ 
stituting the flora of Tibet. 

* Captain Deasy estimated that there were at least 15,000 of these animals 
in view at one time. Przewalshi, it may be added (Peterm. Q-eogr. Mitth, xx. 
p. 43) states that enormous herds of animals existed in the Koko Nor region, 
including yaks, antelopes, gazelles, and sheep. 'lehihatehef, referring to 
Przewalskfs account (La Yegetation du Grlobe, i. p. 612, in a footnote), credits 
the latter with saying that yaks roved there by millions I “ En pariant des 
derniers [yaks] il dit qu’ils y errent par millions^ Such a statement, however, 
does not occur in the place cited; but we are not prepared to assert that it 
occurs noNvhere in Przewmlski’s writings. 
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Ill 1S97-S Captain Beasy made anotl^er journey, or jonmeyf?, 
in Turkestan and Tibet. Tbe plants collected on these expe¬ 
ditions were presented to tbe British Museum; but two or three 
new Tibetan species published in tbe ^ J ournal of Botany ’ Iiave 
been added to oiir list. 

In bis Narrative be says very little about tbe vegetotion, or 
absence of vegetation, generally; but tbe following extract 
relating to tbe country near bis most north-easterly point in 
Tibet, Kara Sai, is interesting as a sample of tbe local con¬ 
ditions :— 

‘‘In tbe lower part of tbe Tolaii Khoja valley there is plenty 
of excellent grass and water, but in the upper part, known as 
Sarok Tua (Yellow Salt), there is no grass, but only a limited 
supply of burtza and not much water. At tbe head of this 
valley lies a pass of about 16,500 ft., a very easy and compara¬ 
tively low one, which may be considered tbe natural boundary 
between Turkestan and tbe great Tibetan plateau. Looking 
forward from a bill near this pass, not a trace of vegetation is to 
be seen; and it was not till tbe western side of tbe small and 
irregularly shaped lake, called Sbor Kill, was reached that any 

grass was obtained.Between the lake and tbe Kuen Liien 

range the country is absolutely barren. At the.first camp 
beyond Sbor Kul there was little or no vegetation, so the 
remaining sacks of chopped straw were issued. Here it was again 
necessary to dig for water, which was by no means sufficient for 
all tbe animals. However they quenched their thirst the next 
day, when tbe most easterly tributar}^ of the Kiria rivei* was 
reached. This tributary and tbe next are undoubtedly the 
smallest of the principal affluents of tbe Kiria river, and Ibjw 
through a country devoid of all vegetation.’’ 

The botanical collection of the first expedition was almost 
entirely made by Air. Arnold Pike. Indeed Captain Beasy gives 
him credit for tbe whole. It was presented to Kew in February, 
1897; and a list of tbe determinations was sent to Captain 
Beasy in April of tbe same year, but various circumstances have 
hitherto prevented the pubbcation of a full account of tbe plants, 
though, as already mentioned, they were included in an exhibition 
and a preliminary paper on the Tibetan Flora read before the 
Linnean Society on April 19tb, 1900. Tbe collection comprises 
nearly a hundred species, but contains very little that -was 
previously unknown. JSfenecio (§ Gremantliodium) Beasi/i, Hemsl. 
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(Hooker’s ‘ leones Piantarum,’ t. 2587) is apparently new, and 
Astragalus Arnoldii, Hemsl. & Pears., we also believe to be 
new. 

Summary. 


Names. 

Longitude. 

I Latitude. , 

Date. 

Strachey & Winterbottom .. 

80'=’—8P40' 

30° 80'—31° o' i 

1 

1848 

Hooker... 

88° 45' 

28^^ ' 

1 

1849 

Bower & Thorold.... . 

80°—102" 

29''30''—34°30i 

1891-2 

Eockhill .. 

900-102“ 

29°—37° 1 

1892 

Littledales . 

i 

QQo —900 25^ 1 

;^0°—37° 1 

1895 

Weliby & Malcolm. 

800—1020 

340 25'—.37° 25'! 

1896 

Hedin . 

87° 80'—102° 

35°30-'-39° ' 

1895-7 

Beasy & Pike . 

80°—84° 

32° 30'—37° ^ 

1896 


The Map. 

The accompanying sketch-map, prepared by Miss M. Smith, 
was compiled from various sources, but mainly from the maps 
illustrating the narratives of the various travellers whose 
botanical collections are dealt with in this paper. It must not 
be regarded as a critical compilation, for some of the names 
and altitudes may be contradictory, but it should be of some 
assistance to persons interested in the subject. 


EHUMEEATIOH OE THE JOINT COLLECTIONS. 
Eantthchlacejs. 

Clematis alpina, Mill. Gard. Diet. ed. 8, n. 9; Journ. Limi. /Sbr., 
Bot. XXX. (1894) p. 107 ; Peterm. MiUeil. Erg.-Heft 131, p. 373. 
Atragene alpina, Linn. Sp. PL p. 542. 

Sheltered nooks on hills, 16,200 ft., Thorold. Harato, 
11,000 ft., JEedin. Plowers yellow or blue. 

Clematis orientalis, Linn. Sp. PI. p. 513, var. taiigutica, 
Maxim. FI. Tangut. p. 3. 

C. graveolens, Lindl. in Journ. Hort. Soe. i. (1846) p. 307 ; IJooh.f. FI. 
Brit. hid. i. p. 4 ; Journ. Linn. Soc., Bot. xxx. (1894) p. 133 ; Bot. 3Iag. 
t. 4495. 










1.1)2 


ME. W. E. HEMfciLEY ON THE 


Sotlsj river in Gnge, 14,000 ft., Btraclieij 4" Winterhotiom. 
Pociiii valley, 94^^ 45', 31“ 45', very abnndant at 14,000 ft,, 
BocJcMlL 82^ ir, 32° 36', 14,400 ft., Sept'eraber 4, Bemj^ 
Pike^ 889, Flowers yellow. 

Anemone iinbricata, Maxim, FI, Tangut, p. S, t. 22; flourn, 
Linn. Soc., Bot, xxs. (1894) p. 133 ; Kew Bull. 1896, p. 20S. 

Foot-hills of Bang]a mountains, north-western extremity of 
range, 90'" 35', 33° 40', 16,500 ft., June 27, BockhilL Goring 
Taller, 90' 25', 30° 12', about 16,500 ft., Zittledale. EioAvers 
cbarigiiig from a red-brown to violet or wliite. 

Tlialictriun alpinniii, Linn. Sj). Bl, p. 545 : Ilook.f, FI. Brit. 
Ini. i. p. 12. 

T. acaule, Cambess. in Jacquem. Tog. Bot. p. 3. 

Giige, 1-5,000 ft., Stmcheg TVinferbotfom. Flowers yellow. 

Calliantiieinum cacliemirianiim, Camless, in Jacquem. Vog. 
Bot. y. 5. t. a; Rooh.f. FI. Brit. Lul i. p. 14. 
ilanaiiculiis pimpinelloides, B. Don, in Bogle, III. lot, lima I p, 53. 
In 88'^ 30', 35° 20', 16,294 ft., July^28, Wellbg 4^ Malcolm. 
Flowers yellow. 

Adonis csrulea, Maxim, in Bull. Acad. Betersb. sxlii. (1877) 
p. 306; Joimi. Linn. Soc,, Bot. xxx. (1894) p. 107. 

Yfide valleys, 17,200 it., Thorold. Flowers blue. 

Ranimciilns aquatilis, Linn. Sp. Bl. p. 556, partial. 

Gyanima, 15,500 ft., Sfracheg 4' Winterhottom. Bhomtso, 
Hooker. Flowers white. 

Uanimculxis Cymbalari^, Bursh, FL Amer. ii. p- 392; 
FI. Dan. xiii. t. 2293 ; Joimi. Linn. Boc., Bot. xxx. (1894) p. 107 ; 
Ilook.f. FI. Brit. Did. i. p. 17. 

Giige valleys, 14,000-15,000 ft., BtracJiey 4' Wmieibottom, 
Edge of streams, 17,800 ft., Thorold. JYear the Horpa Tso, 
16,400 ft., Jline 28, Deasg 4' Bike, f'lowers yellow. 

Ranmcnliis liyperboreiis, Bottb. in Shrift. Kjoeb. Selsk. x. 
(1770) p. 458, wr. Hatans,; Journ. Linn, Soc., Bot. xxx. 
(1S94) p. 108; Hook.f. FI. Brit. Ind. i. p. 18. 

Streams, 16,200 ft., Thorold. Flow^ers yellow. 

Sannnciiiiis involucratus, Maxim. FI. Tangut. p. 15, t. 22. 
ff. 7-13; Hook. Ic, Bl. t. 2586 A. 

Xear the Horpa Tso, 16,400 ft., June 28, Deasg 4^ Bike, 817. 
Flowers yellow. 
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Saniiiictiliis loljatiis, Jac^uem. Yoi/, Bot. p. 4i ; IIool\ f. FL 
Brit. Inch i. p. 17. 

6-uge, 15,000 ft,, Straeliey 4' Winterhottom. 82° 40', ^18° 30', 
16,800 ft., August 18, Beasy 4‘ ^hke. Flowers yellow. 

Eaniniculiis pulciiellus, O. A. Mey. hi Zedeh. FL Alt ii. p. 333; 
Ledeb. Ic. FL Boss. t. Ill; Journ. Linn. Soc.^ Bot. xxx. (1894) 
p. lOS; Hooh.f. FL Brit. Inch i. p. 17. 

l^iti pass, 17,000 ft., Straeliey 4' Winterbottom. jVear water, 
17,300 ft., Thorold. Dam]) soil on tlie shore of Aru Tso, 
16,200 ft., August 4, Deasy Sf Pihe^ 865. Flowers yellow. 

Eaminciiliis similis, Semsl. in Sooh. Ic. PL t. 2586 B. 

E. iuvolucratus, Ilemsi. in Jo urn. Linn. Soe., Bot. xxx. (1894) p. 107, 
non Maxini. 

Sandy earth and gravel in valleys, 17,500 ft., Thor old. 82® 30', 
35°, 16,649 ft., June 19, Wellby 4' Malcolm. 81" 40', 3A" 50', 
16,600 ft., July 6, Beasy 4 Pilce, 844. Flowers yellow. 

Eamiiiculns tricuspis, Maxim. FL Tanguf. p. 12^ et Mnum. 
FI. Mong. p. 16, t. 4. Jf. 17-27; Journ. Linn. Soe., Bot. sxx. 
(1894) p. 133. 

Valley of Murus, 91° 18', 33° 44', 15,640 ft., June 23, BocMilL 
In moist soil near stream, 82° 8', 34° 38V 17,000 ft., July 27, 
Beasg 4 850. Flowers yellow. 

Belpliinmin Brunonianuin, Boyle, lUustr. Bot. IlimaL p, 56; 
Kew Bull. 1896, p. 208; Hooh.f. FL Brit. Ini. i. p. 27; Bot 
Mag. t. 5461. 

Goring valley, 90° 25', 30° 12', about 16,500 ft., LitUedale. 
Flowers blue. 

Delphinium caeruleum, Jacquem. Voy.Bot. p. 7, t. 6; Huth^in 
Mngl. Bot. Jahrh. xx. ],). 463 ; Journ. Linn. Soc.., Bot. xxx. 
(1894) p. lOS; Peterm. MiUeil. Erg.-Heft 131, p. 373; Hooh.f. 
FL Brit Ind. i. p. 25. 

4^ear Eahas Tal, 15,000-17,000 ft,, Btrachey 4 Winterhottom. 
Top of pass, 17,800 ft., Thorold. September 18, Hedm. 90° 10', 
35° 17', 15,970 ft., August 4, Wellby 4 Malcolm. Flowers blue. 

Delphinium graudiflorum, Lhm. Bp. PL p. 531; Joimi. Linn. 
Boc., Bot. XXX. (1894) pp. 108 et 133. 

Side of slope, 14,800 ft., Thorold. Ivechu valley, 96° 28', 
31° 25', 12,700 ft., Bbchliill. Flowers blue. 
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DelpMiiiiim Pylzowii, Maxim, in Bull, Acad. Beterzb, xxiii. 
(187*/) p. 307, et Bh Tangiit. i. p. 21, t. 3; MegeVs Gartenfi. 
1876, p. 289, t. 879 ; Bourn, Linn, Soc,,^ Bot, xxx. (1894) p. 134; 
Kew Bull. 1896, p. 208. 

Daiigclm valley, 92" 12', 32"^ 12', 14,500 ft., BocMilL G-oring 
valley, 90° 25', 30° 12', about 16,500 ft., Littledale, Eiowers 
violet-blue and black. 

BelpMuiiim sp. aft. J). Bninoniano. 

9i' 39,35° 21', 16,386 ft., August 11, Wellhy 4" Malcolm. 

Acoiiituiii dissectuiii, B. Bon, Brodr. FI. Mep. p. 197, fide 

0. Stapf. 

A, Napelliis, Linn, var., HemsL in Keic Bull. 1896, p. 208. 

Goring valley, 90° 25', 30° 12 ', about 16,500 ft., Littledale, 
riowers blue. 

PAPATEEACEiE. 

Meconopsis iiorriduia, Llooh. f, et Thoms. FI. Ind. p. 252; 
Journ. Limi. 8oc., Bot. xsx. (1804) pp. 108 et 134; Kew Btdl. 
1896, p. 208; Feterm, Miffeil. Erg.-Heft 131, p. 373 ; Sooh.f, 
FI. Brit, Ind. i. p. 118. 

Water-logged soil in valley close to marsb, 15,500 ft., Thorold. 
Plateau west of Bangla mountains, 89° 44', 32° 51', 16,350 ft., 
July 3, Bochliill. Goring valley, 90° 25', 30° 12', about 16,500 ft., 
Littledale, 85°, 35° 37', Redm, 92°, 35° 20', 16,000 ft., August 17, 
Wellhg cf Malcolm. Plowei’s bliie. 

Meconopsis mtegrifolia, FrancJi. in Bull. 8oc. Bot. France, 
xxxviii, (1886) p. 389 ; Keic Bull, 1896, p. 208. 

Catlicartia integrifolia, Maxhn. in Bull. Acad. Fetersb. xxiii. (1877) 

p. 310. 

Goring valley, 90° 25', 30° 12 ', about 16,500 ft., Littledale, 
Plcwers blue. 

Hypecoum leptocarpuin, Rook, f, et Thoms. FI. Ind. i, p. 276; 
Journ, Linn. Soc., Bot, xxx. (1894) p. 108; Rook, f, FL Brit, 
Bid. i. p. 120. 

Slieitered nuilabs, 15,500 ft., Thorold. Plowers pale violet. 
PUMAEIACEjaS. 

Coiydalis Bower!, RemsL in Journ, Linn. Boa., Bot. xxx. (1894) 
p. lOS ; Keia Bull, 1896, p. 208, 

Water-logged soil in valley, 15,500 ft,, Thorold, Goring 
valley, 90° 25', 30° 12 ', about 16,500 ft., Littledale. Flowers 

yellow. 
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Corydalis Henderson!, Semsl* in Journ. Linn* Soc.^ Lot. xxx. 
(1894) pp. 109 et 134 ; Feferm. Mitteil. Erg.-lleft 131, p. 373. 

Sanely, gravelly soil in valleys, 17,600 ft., Tkorold. Extreme 
lieacl of valley on foot-hills of Dangla momitaius, 90'' 50', 33“ 43‘, 
16,340 ft., LockJiill. Camp 32, September 22, Hedin. 90" 10', 
35° 17', 15,970 ft., August 4, Wellhy Malcolm. 25 miles east of 
tbe Lanak-la, 17,100 ft., June 20, Beasij # Pike. Elowers yellow. 

Corydalis Moorcroftiana, Wall. Oat. n. 1432; Itew Lull. 1896, 
p. 209 ; Sook.f. FI Brit. Lid. i. p. 125. 

G-oring valley, 90' 25', 30° 12', about 16,500 ft,, Liftledah. 
Elowers yelloAV with purple tips. 

Corydalis tibetica, Iloolc.j. et Thoms. FI. Lid. p. 265: Moohf. 
FI. Brit. Lid. i. p. 124. 

Lanjar, 17,000 ft., Stmehey 4’ Winterhottom, Elowers pale 
yellow with brown or green tips. 

CRHCIEEKiE. 

Parry a esscapa, C. A. Mey. in Ledeh. FI. Alt. iii. p. 28; Journ. 
Linn. Sdc., Lot. xxx. (1894) p. 134; Sooh. f FI. Brit. Ind. i. 
p. 131. 

Basin of Miirus, extreme bead of valley, on foot-liills of Dangla 
mountains, 90° 50', 33° 43', 16,340 ft., Loehhill. Elowers purple. 

Parrya lantigiiiosa, JLooTc. f. et Thoms, in Journ. Linn. Soc., 
Lot. r. (1801) p. 136, et xxx. (1894) p. 110; Mook. f. FI. Brit. 
Ind. i. p. 132. 

Lanjar, 17,500 ft., Sfrachey Winterhottom. In water-logged, 
stoiw soil, 17,600 ft., Tkorold. East of Horpa Tso, 17,000 ft., 
July 5, Beasy 4 ’’ Fike, 832. Elowers purple. 

Parrya macrocarpa, E. Br. in Parry Voy.App. p. 270; Hook.f. 
FI. Brit. Ind. i. p. 131; Mook. FI. Bor.--Am. i. t. 15. 

Gugt% 14,000-15,000 ft., Strackey ^ Winterhottom. Elowers 
rose-purple. 

Parrya prolifera, Maadm. FL Tanynt. p. 56,1.15. 

In 83° 20', 35° 8'. 16,480 ft., June 27, Wellhy 4' Malcolm. 
bTortb Tibet, Przemahki. Flowers violet. 

Gkeiraiitlnis Mmalayensis, Qamhess. in Jacquem. Voy. Lot. 
p. 14, t. 13 ; Sook.f. FL Brit. Ind. i. p. 132. 

C. Iiimalaicus, Sooh.f. et Tkotns. in Journ. Linn. Soc.^ Lot. v. (1861) 
p. 137. 

In 82° 24', 4° 55', 17,300 ft., July 23, Beasij 4 ’ Plke^ 842. 
Flowers violet or purple. 
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Aljmiim canescens, BC, Si/sf. Ver/. ii. p. 322; Hooh.f. FL 
BrJt. ImL i. p. 141. 

Tisiirti, 15,000 ft., Stracltei! 4'* Winferhottom. 87" 10', 35'” 18', 
16,159 ft., July 21, Weihij Cy A^Bilcohu, 82° 12', 34° 20', 
16,100 ft., July 31, Becmj cj' 857, 859. Flowers wlute. 

j)ral}a alpiiia, Linn. Sjj. FL p. 642; Joirrn. Linn. Sor., Lot. v. 
(1861) p. 150, et XXX. (1894) p. 110; HooL, f. FL Brit. Ind. i. 
p. 142. 

Talley, 17.600 ft., ThonoU. Without locality, Wellhj tf* 
JItilcoIni; Bensj-j FiLe. Flowers yellow. 

Braha alpma, ZOzau, var. y. algida, Megel^ inBadde^ Iteisen im 
SMen von Ost-SiMrien^ i. p. 189. 

D. algida, ex Fkcli. in BC. Sj/st. Veg.ii. p. 337; Sook. Fl. 

Bor.-Am. i. p. 50. 

Without locality, Beasg P//rc, 833. Flowers yellow. 

Braha fladnitzensis, Wulf. in Jaeq. Misc. i. p. 147, t. 17. f, 1 ; 
ICeiv Bull. 1896, p. 209; lIooL.f. Fl. Brit. Ind. i. p. 143. 

G-oring valley, 90'^ 25’, 30° 12', about 10,500 ft., LittJedule. 
Flowers Avhite. 

Braha incompta, Btev. in Jlem. Soc. Nat. Mosc. iii. (1812) 
p. 268 ; Joiirn. Linn. Soc., Bot. xxx, (1S91) p. 110 ; SooL.f. Fl. 
Brit. Ind. i. p. 142. 

Gravelly soil in valleys, 16,500 ft., Tliorold. Flowers white 
(Thorold); yellow (Flora British India). 

Braha lasiophylla, Boyle, Illustr. Bot. FLimal. p. 71; Ilook.f. 
FLBrit. Ind. i. p. 143. 

Guge, 15,000-16,500 ft., Stnichey 4’’ Winterhottom. Ehjwers 
white. 

CocMearia scapidora, Ilooh, f. et Thoms. In Journ. linn. Soc., 
Bot. V. (1861) p. 154, et xsx. (1894) p. 110; Hook. j. FL Brit. 
Ind. i. p. 145. 

Guge, 15,500 ft., Strachey Winterhottom. 17,8(4) ft., 
Tliorold. 82° 45', 35°, 17,108 ft., June 22, Wellhy Malcolm. 
Flowers pale lilac. 

Sisymhrium Immile, C. A. Mey. ex ledeh. FL Alt. iii. p. 137 ; 
Ledeh. It\ FL Boss. t. 147; Journ. Linn. Soc., Bot. xxx. (1S94) 
p. 110; Hooh.f. FL Brit. Ind. i. p. 148. 

Sandy, gravelly soil near water, 17,500 ft., Tkorold. 82° 8', 
34° 20^, 16,100 ft., July 29, Beasy Bike, 855. Flowers white. 
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Eiitrema Erzewalskii^ Ma.vlm, FL Tangiit, p. 68 , t. 28. ff. 11 ~ 
28; Journ, Linn. Soc.., Bof. xxx. (1894) p. 184. 

Basin of Miirus, ia lateral valley, 91*^ 05', 88 ^ 45', 15,700 ft., 
June 24, BocMlIL ISTear the Horpa Tso, 16,400 £t., June 28, 
Demy ^ Pike, S21. Flowers white. 

Erysimum Chamsepliyton, Maxim. FI. Tcmgut. i. p. 63, t. 28. 
ff. 1 - 10 ; Journ. Linn. Soc., Bot. xxx. (1894) p. 134. 

Ilill-slope two miles north of Mur us river (head-waters of 
Tangtsekiang), 91^ 31', 83""' 58', 14,750 ft.; and the basin of 
Miirus, ill lateral valley, 91" 05', 33"' 45', 15,700 ft., Bochldll. 
Flowers pink and white. 

Erysimum funiculosum, Hooh.f. et Thoms, in Joiirn. Linn. Soe., 
Bot. V. (1861) p. 165, et xxx. (1894) p. 110; Hook. f. FI. Brit. 
Lid. i. p. 153. 

Near water in valley, 17,600 ft., Thorold. 87^, 35“' IS', 
16,401 ft., July 20, Wellhy J,'- 2IaIcolm. Flowers yellow. 
Erysimum-? 

00 " 10', 35" 17', 15,970 ft., August 4, Wellhy Malcolm. 

A dwarf perennial with woody rootstock, iieshy, pubescent 
leaves, and white flowers. 

Christolea crassifolia, Camhess. in Jacyuem. Yoy. Bot. p. 17, 
t. 17; Journ. Linn. Soc.., Bot. xxx. (1894) p. 110 ; Hook. f. FI. 
Brit. Ind. i. p. 154. 

Sutlej river in Gruge, 13,500 ft., Strachey Winterhottom. 
Sandy, gravelly soil in valleys, 16,800 ft., Thorold. 15,200 ft., 
August 28, Deasy 4^ Bike, 880. Flowers white. 

Seen to-day (Aug. 28) in great quantities. Soil, decomposed 
granite (?) and gravel.— Deasy 4’ Pike. 

BmjVi, rosea, Bunge^ Del. Sem. Horf. Dorji, (1841) p. 8 ; 
Journ. Lin7i. Boc., Bot. xxx. (1894) p. 110; Hook. f. FI. Brit. 
Ind. i. p. 155. 

Sagta Deo and (xuge, 10,000-16,500 ft., Strachey Winter- 
bottom. Muddy, stony soil close to streams, 17,800 ft., Thorold. 
Flowers purplish white. 

Braya siueusis, Hemsl. in Journ. Linn. Soc., Bot. xxix. (1894) 
p. 303, t. 29. 

Near the Horpa Tso, 16,400 ft., June 28, Deasy Pike, S19, 
Flowers wFite. 

Braya uuiflora, Jlook. f. et Thoms. Journ. Linn. Boc., Bot. \. 
(1861) p. 168, ct xxx. (1894) p. 110; Hook. f. FL Brit. Ind. i. 
p. 155 ; Hook. Ic. PI. t. 2251. 

LIXN. JOURX.—BOTAXX, TOL. XXXT. P 
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Sandy, gravelly soil, 17,000 ft., Thoi'old. 83'' 45', So'’' 15', 
16,528 ft., July 1, W^ellhy ^ Malcolm. Fear tlie Mangtsa Tso, 
17,000 ft., Jime 24, Beasy PiJce, 809- Mowers cliauging white 
to pink. 

Koot when split smells something like horse-radish.— Deasy 
Filce. 

Capsella Thomsoni, llool\ /. in Joimi. Linn. Soc., Bof, v. 
(ISO!) p. 172, et FI, Brit, Ind, i. p. 159; Journ.Linn. Soe,, BoL. 
XXX. (1891) p. 110; Kcii' Bull. 1896, p. 209; Petenn. Hit fell. 
Erg.-IIeft 131, p. 373. 

Iliitchiiisia tibetica, Thnim. in Hook. In. PL t. 900. 

Sandy, gravelly soil near water, 17,500 ft., Tliorold. Goring 
valley, 90 25', 30' 12 ', about 16,500 ft., Littledalc, Camp 17, 
September 2 , Iledin. 86 ' 10', 35'' 19', 16,214 ft., July 16, 
IVellhy Malr(dni. 82 S', 34' 38', 17,000 It., July 27, Beasif 4’ 
P/ he. Flo wers whi te- 

Lepidiiim capitatuBi, Moolc* f et Thoms, in loimi. Linn, Soc., 
Bot, V. (1861) p. 175, et xxx. (1894) p. 110 ; Rook, f, FI. Brit. 
Ind. i. p. 160. 

Stony ground close to water, 16,200 ft., ThoroJd Flowers 
purple with yellow centre. 

Lepidinni cordatuin, inihl e.v DC. SysL Teg. ii. p. 551; 
Feterm. Mitteih Erg.-Heft 131, p. 373. 

Harato, 11,000 ft., October 5, Iledin. Flowers white. 

Lepidiiun latifolinm, Linn. 8j>. FI, p. 644; Rook.f. in Joiiru. 
Linn. Soe,. Bot. y. (1861) p. 173, et FI, Brit. Ind. L p. 160; 
Feterm. MilieiL Erg.-Heft 131, p. 373. 

Harato, 11,000 ft., October 5, Iledin. Flowers w'hite. 

BilopMa salsa, Thoms, in Hook. Few Journ. Bot. t. (1853) 
p. 20, et iv. (1852) t. 12 ; Few Bull 1890, p. 2U9 ; Feterm. 
Mitteil.Fvg.-lleh 131, p. 373 ; Rook.f FI. Brit. Bid. i. p. 161. 

Goring valley, 90”' 25', 30"" 12 ', about 16,500 ft., LiUledade.. 
Camp 10, Iledin. 87"' 50', 35^' 12 ', 16,000 ft., July 24, Wellhj 
4' Malcolm. 82" 40', 33" 30', 16,800 ft., August 18, Beasg cf 
Fike, 877. Flowers white or rose. 

Iberidella Audersoni, Ilooh. f* et Thoms, in Joxirn. Linn. Soe..^, 
Bot. X. (1861) p. 177 ; Ilooh.f, FI. Bril. Ind. i, p. 163. 

Sagta Deo and Giige, 10,000-16,500 ft., Straelieg 4* Winter- 
lot torn. Flowers white or pale rose. 
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Crambe cordifolia, Stev. in M.miu Boe. Wai. Jibsf. iii, ( 1812 ) 
p. 267: Hook,/, M. Brit, Inch i. p, 165. 

Without special locality, St r ache if Winterbottom. Flowers 

white. 


CAEXOPHXLIiAGE.E. 

Lyclmis apetala, Linn, Sp, Bl. p. 437 ; L'L Lapp. t. 12 . f. 1 : 
Wahlenb, Bl. Lapp. t. 7; Hook. FL Bor.-Am. i. p. 91; Keir 
Bidh 1896, p. 209; Book./. FL Brit. Inch i. p. 222. 

G-uge, 15,000 ft., Strachep TFinterbottoin. Goring valley, 
90 25h 80 12 ', about 16,500 ft., Littledale. Without locality. 
Leasij 4' F/l'c, S91. Flowers purple-brown. 

Lychnis inacrorMza. Boyle, Ilhisfr.Bof. Himal. jj. 80; Sook.f. 
Fi. Brit. Inch i. p. 228. 

Lanjar, 17,000 ft., Strachey 4* IVinterhotiom. Flowers purple. 

Silene Moorcroftiaiia, Wall. Cat. ii. 626; Hook. f. FL Brit, 
hid. i. p. 219. 

I7ear Eakas Tal, 15,000-17,000 ft., Strachey 4* Winferhottom. 
Flowers dull red or white. 

Stellaria decumbens, Fdyew. in Trans. Linn. Soc. xx. (184«0 
p. 35 ; Heir Bull. 1896, p. 209 ; Llook.f FL Brit. Ind. i. p. 23k 
Goring valley, 90 2580' 12 ', about 16,500 ft., Littledale. 
Flowers white. 

Stellaria decumbens, Edyew., var. pulvinata, Eclyew. et Hook. f. 
in FL Brit. I^id. i. p. 235; Keiv Bull. 1896, p. 209 ; Beterm. 
MitteiL Erg.-Heft 131, p. 873. 

Goring valley, 90' 25', 80" 12', about 16,500 ft., Littledale. 
Between camps 26 and 27, September 14, He din. Flowers 
white. 

Stellaria graminea, Linn. Sp. BL p. 422; Hook. f. FL Brit, 
hid. i. p. 283. 

Lungyiing and Tisum, 15,000 ft., Strachey 4' Wmterloitoni. 
Flowers white. 

Stellaria siibumbellata, Fdgexc. in Hook. f. FL Brit. Ind. i. 
p. 288; Ketv Bull. 1896 , p. 209. 

Goring valley, 90" 25', 80'^ 12', about^ 16,500 ft., Littledale. 
Flowers white. 
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Areiiaria festiicoides, Benth. in Boyle, Illustr, Bot. IIimaL 
p. 81, t. 21. f. 3; Sooh.f. FI Brit. Ind, i. p. 236. 

Kariiali riTer, 15,500 ft„ Stracliey 4' ITinterhottom. Flowers 
white. 

Arenaria Mttledalei, HemsJ. in Keic Bull, 1896, p. 209. 

Gooringia Littledalei, Williams, in Bull, Herb, Boiss. v. (1897) p. 530. 

Goring valley, 90' 25^, 30^ 12 ^ about 16,500 ft., Bittledale, 
Flowers wFite. 

Areiiaria musciformis, Wall, Oat, ii. 611; Bew Bull. 1896, 
p. 209; Beterm, Mitteil, Erg.-Heft 131, p. 373 ; Hooh, f, FI, 
Brit. Ind. i. p. 237. 

Ealeli pass, 15,000-16,500 ft., Stpacliey ^ Tf^interhottom. 
Goring valley, 90^ 25\ 30“^ 12 ', about 16,500 ft., Littledale, 
Highlands of Is^orth Tibet Hedin. S 6 % 19', 15,296 ft., 

July 15, TFellhy 4' Malcohn, South shore of Maugtsa Tso, 
17,000 ft., June 24, Deasij Sf Pllce, S13. Flowers white. 

Arenaria Stracheyi, Edyeiv, in Hook f. FI. Brit, Ind. i. p. 240. 

Eakas Tal, 15,500 ft., Btrachey Sf Wlnterbottom, Dampish 
soil on broken granite, 16,800 ft., August 12, Beasy Bike, 876. 
Flowers \vhite. 

Thylacospermum rupifragum, Schrenk, Enujn, PL Hov, ii. 
p. 53 ; Hook.f. FL Brit, Ind. i. p. 248. 

Arenaria (Dicranilia) rupifraga, Fend, in Ledeb. FI. Moss. i. p. 780. 

Bryomorpha rupifraga, Kar. et Kir. w Bidl. Boc. Imy. Kat. Mosc. xy. 
(1842) p. 172. 

Guge, 15,000-16,500 ft., Strachey 4 * TVinterbotfom. 82 45', 
35“, 17,108 ft., June 27, Wellby J Malcolm. Without locality, 
Beasy Sf Pike, Flowers very minute, wdiite. 

Tamartscace-E. 

Myricaria elegans, Boyle, lllustr. Bot, Ilimal. p. 214; Ilook.f. 
FL Brit, Ind, i, p. 250. 

Sutlej river in Guge, 13,500 ft., Strachey Sf Winterlottom^ 
Flowers pink. 

Myricaria prostrata, Hook, f et Thoms, in Benth. el Ilook.f, 
Gen, PI. i. p. 161; Journ, Linn. Soc,, Bot. xxx. (1894) p. 134. 

M. germanica, Besv., var. prostrata, Hmelton-Byer in Book. f. FL 
Brit. Ind. i. p. 250 ; Journ. Linn. Soc., Bot, xxx. (1894) p. IIL 

17,300 ft., Tliorold. Hpper Naichi Gol valley near river, 
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03" 49', 35" 52', 12,130 ft., May 21, BochUlL S3% 35" 8', 
16,487 ft., June 25, WeJlhy ilf«7coZw. Am Tso, 16,500 ft., 
August 5, 871 ; 15 miles south-west of the Mangtsa Tso, 
16,000 ft., June 22, Demy 4' Fi/ce, 805. Flowers pink« 

Petals pale pink, stamens white, pistil green. Many very 
small insects and red spiders in these flowers.— Deasy 4' Fihe* 

Zygophyllacejs. 

Mtraria Schoheri, Linn. Syst ed. 10, p. 1044; GmeL FL 
SiU'i\ ii. t. 98; Maxim, FL Tangut. p. 102; Peterm. MitteiL 
Erg.-Heft 131, p. 373. 

Harmnt Yogaiia, October 17, Hedin. Flowers white. Fruit 
red or black. 

G-EKANIACEiE. 

G-eranium collinum, Fteph., Wilkl, FL iii. p. 705 ; Kew 
Lull. 1S96, p. 209 ; Mook.f. FL Brit. Ind. i. p. 429. 

G-oring valley, 90" 25k 30" 12', about 16,500 ft., LitthdaU. 
Flowers blue. 

Biehersteinia Emodi, Jauh. et Fpaclt^ Ilhisir. ii. p. 109; 
Hook.f. FL Brit. Ind. i. p. 427. 

Chirehun and other localities, 16,500 ft., Siracliey 4' Winter- 
hottom. Flowers yellow. 


Legumixos^. 

Thermopsis inflata, Camhess. in laeguem. Voy. Bof. p, 34, 
t. 39 ; Journ. Linn. Soc..^ Bot. xxx. (1894) p. Ill ; Sooh. f. FL 
Brit. Ind. ii. p. 63. 

Top of pass in sand, 18,500 ft., Thor old. 81° 41', 34° 53', 
16,200 ft., July 8, Deasy 4^ Pike, 843, Flowers bright yellow. 

Thermopsis lanceolata, B. Br. in Ait. Sort. Few. ed. 2, iii. 
p. 3; Ledeh. FL Boss. L p. 510; Journ. Linn. 8oe.^ Bot. xxiii. 
(1886) p. 150; Few Bull. 1896, p. 210; Feterm. MitteiL Erg.- 
Heft 131, p. 373. 

G-oring valley, 90° 25', 30° 12', about 16,500 ft., Littledale. 
Camp 31, September 21, Hedin. Flow'ers yellow. 

Caragana pygmaea, DC. Prodr. ii. p. 268 ; Hook. f. FL Brit. 
Ind, ii. p. 116. 

Guge plains, 14,000-17,000 ft., Straehey cj- Wmterlotioon. 
Flowers bright yellow. 
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Astoagaliis (§ Cercidothrix) Arnoldi, Hemsl. 4* -S'. J'F. 

Pearson^ sp. iiov. 

Euffrufex nanus, emspitoso-miilticeps, sericeo-canescens pilis 
peltatim, affixis. Badiv alta, crassa, ligiiosa, fibrosa. Mmni 
breves, pateutes, lignosi, petiolis folioruui persistentibus instruct!. 
'Folia conferta, 3-7-folioiata, 2-4 lin. longa; foliola opposita, 
brevifcer eliiptica, strigoso-villosa, |-1J lin. longa, ^ liu. lata ; 
stipiiIjB meinbranacese, extus pubesceiites, pewolis breviter adnatie, 
breyiter comiato-yagiiiantes, circiter I.f lin. longiU. Bacemi 
iiinbelliformes, peduncnlati. axillares, circiter 6-flori, pilis atris 
albiclisque adpressis vestiti. FIo7'es purpurei, braeteati, breyiter 
pedicellati. Califx obliquus, dentibus 5 siibjeqiialibus brevibus 
erectis mox declinatis, pilis atris albidisque adpressis liirsutus, 
yirciter li lin. longns. Vexilhm glabrum, apice late rotiindatum, 
■eniarginatum, calycem diiplo superans; al^e spatliiilata^. Ovarium 
antiee liirsutura, breviter stipitatimi, 4-oviilatuin ; stylus glaber. 
Legumen non visum. 

Without locality : 17,500 ft., Deasij 4' Pike, 808, 810 j 
17,500 ft., TlioroJd, 12 &> 87. Flowers pui'ple. 

This species resembles A. hrahuicus^ Bunge, in habit. 

Astragalus confertus, Benth .; Sooh, /. FI. Brit. Ind, ii. 
p. 123. 

Top of pass, 18,000 ft., and sandy, gravelly soil in valleys, 
17,500 ft., Thorold, 8 & 58. Without locality, Beasg # Pike, 
SOB. Mo'wers blue or purple-blue. 

Astragalus Heydei, Baker, in, Hook, f FI. Brit. Ind. ii. 
p. ],18 ; Joitrn. Linn. Soc., Bot. xxx. (1804) p. 111. 

A. Hendersoni, Baker, loo. cit. ii. p. 120. 

Sandy, gravelly soil in valleys, Thorold, 50. 87 , 35" 18', 
16,400 ft.^ July, Wellhy Ilalcolm. 25 miles east of Lanak La, 
17,100 ft., DeaBg 4' Pike, 802. Flowers purple. 

With very complete material before us, we have no hesitation 
in uniting !Mr. Baker s A. Hendersonii with his A, Heydei. 

Astragalus (Phaca) lEalcolmii, Hemsl. <j' H. IL W. Pearson, 
sp. nov. 

^ Herla pumila, acaulis, perennis, pubeseens pilis basi affixis. 
Mhizoma ascendens, tenuis, internodiis 2-3 lin. longis. Folia 
imparipinnata, 9-13.foliolata, poll, longa; foliola opposita, 
brevissime petiolulata, oblonga vel eliiptica, obtusa, snbear^ 
iiosa, dense piibescentia, 1^-2 lin. longa, circiter | lin. lata; 
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stipula) herbacefe, petiolis brevissime adnata?, basi inter se 
cooiiata?, ellipticie, minute apiculatse, circiter lin, longse. 
Ikieemi scapiformes, deiisi, capituliformes, mnltiflori, pilis atris 
pubescentes. Flores bracteati, purpurei. brevissim© pediceliati. 
Calijx subcampanulatus, alte 5-lobatus, pilis atris pubescens, 
circiter 2 lin. longus ; lobi angusti, erecti, inox deelinati, circiter 
I lin. longi. Vexillum glabriim. apice late rotnndatuin, circiter 
3 lin. loiigum. Bfamina a petalis libera. Omrium stipitatiiin, 
glabriim, 2-OTulatam. Stylus glaber. Legtmen non visum. 

In 87' and 35^ 18\ 16,401 ft., July, Wellhi/ # 31alcolm. Flowers 
purple. 

Allied to A. tihetaniis, wbieli. however, is distinctly caulescent. 

Astragalus melanostachys, BeutJu ; Soolc. f, FI, Brit. Ind. ii. 
p. 125. 

A. bracteosus, KlotzscJi, Beist^ Pr. Wald,, Bot. p. 160, t. o, non Bom. 

A. strictiis, Hemd, In Few Bull, 1896, p. 210, non It. Grali, 

G-oriug valie}^, 00° 25', 30° 12', about 16,500 ft., Littledale. 
Flowers purple. 

Astragalus nivalis, Ear, et Eir ,; Jlooh. f, FL Brit, Ind, ii. 
p. 136. 

lu 89^-95°, 35°-37°, August 7, Eedin. 88 30', 35^ 20^ 16,29-1 ft*, 
July, Wellhij 4* Malcolm, Flowers purple. 

Astragalus tribulifoliiis, Bentli, ; Eoolc. f, FL Brit, Lid, ii. 
p. 120; Journ. Linn, Soc,, Bot, xxx. (1894) p. Ill; Peterm, 
Mitteih Erg.-Heft 131, p. 373. 

Sandy valley, 15,800 ft., Thorold. September 1 A 21, Eedin, 
Flowers purple. 

Astragalus Webbianus, Qralu^ Eoolc* f, FL Brit. Ind, ii. 
p. 132. 

Griige plains, 15,000 ft., StracJieg ^ JVinterhottom^ Flowers 
purple. 

Oxytropis cacbemirica, Camhess, in Jaeqiiem, Voij. Bot. p. 38’ 
t. 44; Eew Bull. 1896, p. 210; Eoolc, f, FL Briti Lid, ii. 
p. 139. 

G-oriog valley, 90' 25', 30" 12', about 16,500 ft., July and 
August, Littledale, Flowers violet or yellow. 

Oxytropis densa, Benth ,; Eoolc.f, FL Brit. Lid, ii, p. 138. 

Sandy, gravelly soil in valleys, 17,500 ft., TliOTold„ 11. Flowers 
purple-red. 
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Oxytropis lappoiiica, Gaud ,; Hook.f, M. Brit, Ind. ii. p. 137. 

0. glacialiSj Bcnth, loc. cit. 

Isiti pass, Stracliey JJ interhoitoni^ Muddy, stony soil in 
valleys, 17,600-17,800 ft., Thorold, 40 & 59. Flowers purple 
and white. 

Oxytropis micropliylla, DO.; Iloolc.f, FJ. Brit. Ind. ii. p. 139^ 

0. diiliopliylla, Boyle, lUmtr. Bot. Ilimal p. 198 ; Jacqnem. Voij. Bot. 
p, 38, t. 45. 

Oxytropis pliysocarpa, ITenisL i/i Journ, Lbin. Boc., Bot. xxx. (1894 )i 
p. 111, viv Ledeh. 

Sandy, gravelly sell in valleys, 17,500 ft., Thorohl. 91 ’ 20^ 
SO" 48', June 22, BoekJdlL August 7, Eedin. 87', 35'" 18', 
16,400 ft., July 21, Wellhy Malcolm. iS*ear the Maugtsa Tso, 
17,500 ft., June 24, and 82^^ 42', 32" 34', 15,000 ft., September 4, 
Beasy <|* Bil'e, 808 & 887. Flowers purple or violet. 

ThoroUrs specimens were originally referred to 0. physocarpa,. 
Ledeb., which is hardly distinguishable in the flowering state. 

Oxytropis Stracheyana, Bentlu\ Eoolc. f. FI. Brit. Ind. ii. 
p. 138. 

Side of slope, 16,200 ft., Ihorold, 96. 88" 20', 35" 20', 

16,600 ft., July 27, Wellhy Malcolm, Elow^ers purple-blue. 

Ox3rfcropis tatarica, Camdess. esc Bitnge, in Mem. Acad. Fetersh.. 
ser. 7, sxii. (1874) i. p. 16; Journ. Linn, Soc., Bot. xxx. (1894) 
p. 112 ; Mool'.f, FI, Brit. Lid, ii. p. 138. 

Various localities, 17,500-17,800 ft., Thorold, 13, 39 & 73. 
Tohtomai Muren, 14,000-15,000 ft., BoclcldlJ, Groring valley 
90" 25', 30 - 12', about 16,500 ft., Liftledale. 88" 20', 35" 11', 
16,140 ft., July 26, Wellhy Malcolm. 25 miles east of the 
Lanak La, 17,100 ft., Beasy BiJee, 804. Elow^ers purple. 

Stracaeya tibetica, Benth, in Eook.Kew Journ, Bot, v. (1853) 
p. 307 ; Eook, f. FI. Brit Ind, ii. p. 147. 

Tisum, l\:.,BtTacliey Wiuterhottom. Flowers purple.. 

SoSACEHi:. 

Potentilla inserina, Linn, 8p. FI, p. 495; Journ. Linn^ Soc,. 
Bot xxx. (1894) p. 135 ; Eoohf. Ft Brit Ind. ii. p. 350. 

Tisum, 15,000 ft., Btrachey Winterhottom. Plateau west of 
Baiigla mountains, 89" 38', 33" 09', 16,220 ft., Boclliilt Flowers, 
yellow* 
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Potentilla Mfurca, Linn. Bp. PL ed. 2, p. 711; Gmelin^ Meise 
Beschreih. i. t. 27. f. 1; FaJL, Peytrage z. iopogr. Kennf. Mms. 
Eekhs, ii. t.' 10 ; KeicBulL 1896, p. 2i0; Hoohf. PL BriL InL 
ii. p. 353. 

G-uge, 16,000 ft., StracJieg 4' Winterbottonu Goring valley,, 
90" 25^ 30" 12', about 16,500 ft., LMedah. 16,300 ft., Wellbg 
if* Malcolm. Plowers yellow. 

Potentilla fruticosa, Linn. Bp. PL p. 495; Kew Bull. 1896,. 
p. 210; Peterm. MitteiL Erg.-Heft 131, p. 373 ; FL Brit. Lid.. 
ii. p. 347. 

Goring valley, 90" 25', 30" 12', about 16,500 ft., Litiledale. 
Camp 31, September 21, Hedin. AVitlioufc locality, JDeasg 
Pike., 891. Elo\vei*s yellow. 

Potentilla fruticosa, Linn., var. Inglisii, Book. f. FL Brit. 
Ind. ji. p. 348. 

P. Inglisiii, Eogk, Ilhistr. Bot. HimaL p. 207, t. 41. 

Tazang, 16,500 ft., Btraclieg 4' Wmterhoitom. Flowers yellow.. 

Potentilla fruticosa, Linn., var. pumila, Hook.f. FL Brit. Ind. 
ii. p. 348. 

Witliout locality, Thorold. Plateau west of Daiigla mountains,. 
89" 44', 32" 51', 16,350 ft., BockhilL Goring valley, 90" 25', 
30" 12', about 16,500 ft., LittledaJe. Flowers yellow. 

Potentilla multifida, Linn. Bp. PI. p. 496; Hook.f. FL Brit^ 
Ind. ii. p. 353. 

Mti pass, etc., 15,000-17,000 ft., Btracliey 4' Winterhottoyn.. 
Flowers yellow. 

Potentilla nivea, Linn. Bp. PL p. 499 ; Journ. Linn. Boe., Bot.. 
XXX. (1894) p, 135 ; Hook.f. FI. Brit. Ind. ii. p. 358. 

Keehii valley, 96 28', 31" 25', 12,700 ft., BockhilL Flowers 
yellow. 

Potentilla sericea, Linn. Bp. PL {>. 495, var. polyscMsta, Lehm.. 
Bee. Gen. Pot. p. 34; Journ. Linn. Boc., Bot. xxx. (1894) p. 112; 
Hook.f. FI. Brit. Ind. ii. p, 354. 

P. polysebista, Bom. FL Orient, ii. p. 710. 

Near Rakas Tal, 15,000-17,000 ft., Btracliey 4' WinterloUom.. 
Sandy earth and gravel in valleys, 17,500 ft., Thorold. Near the 
Mangtsa Tso, 17,000 ft., June 24, Deasy Pike, 811, 890., 
Flowers yellow. 
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CJiamgerliodos salbiilosa, Bunge^ In Ledeb. FI. Alt. i. p. 481; 
Ledeh. Ic. FL Boss. iii. t. 257 ; Jhiini. Linn. Soc..^ Bot. xsx. 
{1S94) p. 112; HooFf. FL Bnf. Ind. ii. p. 860. 

Griige, 15,000 ft,, Straclieg Winterhottom. Sandy soil in 
valleys, 17,000 ft., Tliorold. 82" 6\ 84" 20', 16,700 ft.,* July 29, 
Deasg 4’- FiJce.^ S5B. Flowers yellow. 

SvilFliAQACEiE. 

Saxifraga flagellaris, IVllld. ex Ffernh, Rev. Scuifr. p. 25, t. 6 ; 
Ilooh.f. FL Brit. Ind. ii. p. 897. 

Lanjar, 17,000 ft., StraeJtej/ Winferhotfom. Flowers yellow, 
nften with red lines. 

Saxifraga Hirculns, Linn. Sp. FL p. 402, var. liircnloides, G. B. 
Clarke^ in Iloolc.f. FL Brit. Ind. ii. p. 892. 

S. Iiirciiloides, Dccne. in Jacqnem. Ycnj. But. p. 07, t. 78. f. L 
Balcli pass, 17,000 ft., Btraclieg Winterhottom. Laiiak 
pass, Thomson. Flowers yellow. 

Saxifraga JacqHemontiana, in Jacqucm.Voy. Bot. p.68, 
t, 78. f. 2, var. stella-aiirea, Q. B. Clarice., in Boole, f. FL Brit. 
Ind. ii. p. 895. 

S. stelia-aurea, Iloolc.f. H Thoms, in. Joicrn. Linn. Soc., Bot. ii. (1857) 
p. 72. 

91" 40', 35' 21', August 12, Wellhij 4^ Malcolm. Flowers yellow. 
A yery imperfect specimen, doubtfully placed in this species. 

Saxifraga parva, BemsL in Journ. Linn. Boo.., Bot. xxx. (1894) 

p. 112. 

Sides of rivulets, 17,000 ft., Thorold. Growing near ji stream 
OH a patcdi of grass in broken granite, 16,800 ft., August .12? 
I)easy 4’ Fllce, 875. Flowers yellow. 

Saxifraga saginoides, Iloolc.f. et Thoms, in Journ. Linn. 8oc..> 
Bot. ii, (1S57) p. 6S; Beterm. Erg.-Heft 181, p. 874; 

Iloolc.f. FL Brit. Ind. ii. p. 892. 

Without locality, September 1, Eedin. Flowers yellow. 

Saxifraga taiigutica,^?tyZ. m ^2^77. Acrtf?. Betersh. xxix. (1888) 
p. 114; Feiv Bull. 1896, p. 210. 

Goring Talley, 90" 25', 80" 12', about 16,500 ft., Littlednle. 
Flowers yellow. 

Parnassia ovata, Ledeb. in Mem. Acad. Betersh. v. (1815) 
p. 528; Boole, f. FL Brit. Ind. ii. p. 408. 

P. trinenis, Brude, in Lmicea., xxxix. (1875) p. 822; Journ. Linn. 
■Soe.j Bot. XXX. (1894) p. 112. 



PLOBA OF TIBET OB HIGH ASIA. 177 

Tisiinij 15,000ft., Sirachey Winterhottoni> ^larsb, 15,000 ft.., 
TJioroId. Flowers wMte. 


Ceassulacea:. 

Sedum algidum, Ledeo, FL Alt. ii. p. 191, var. taHguticiim, 
llaxim, in Bull. Acad. Fetersb. xxix. (1884), col. 126; Joimi. 
Linn. Soc.^ Bot. xxx- (1894) p. 135. 

Camp north of Tsacha-tsang-bo-chu, 90" 03', 32^ 28', 15,650 ft., 
JLily 5, Bockliill. Flowers yellow. 

Sediim creETilatum, Hooh.f. et Thoms, in Journ. Linn, Hoc., 
Bot, ii. (1858) p. 96 ; Hooh. f. FL Brit. Lid. ii. p. 417. 

Niti pass, etc., 14,000-17,000 ft., StracJiej/ Winterbottom. 
Flowers rose-pink. 

Sedum Ewersii, Ledel. FL Alt, ii. p. 191 ; Rooh.f, FL Brit, 
Ind. ii. p. 421. 

G-uge, 15,500 ft., Htraoheij ^ Winterbottom, Fiowei^s purple- 
red. 

Sedum fastigiatum, Jlooh, f, et Thoms, in Journ, Linn, Soc.i 
Bot. ii. (1858) p. 98 ; HooJc.f, FI, Brif, Ind, ii. p. 419. 

Yalleys in Guge, and near Eakas Tal, 15,000-17,000 ft., 
Htracliei/ 4" Winterbottom, Flowers red. 

Sedum PrzewalsMi, Maxim, in Bull, Acad, Fetersb, xxix. 
<1884) col. 156; Few Bull. 1896, p. 211. 

Goring valley, 90^ 25', 30^ 12', about 16,500 ft., Littledale, 
Flowers yellow. 

Sedum quadrifidum, Fall. Beise, iii. p. 730 ; Ledeb, FL Boss. 
ii. p. 177; Journ. Linn. Hoc.^ Bot, ii. (1858) p. 97, etxxx. (1894) 
p. 112 ; Few Bull. 1896, p. 211; Feterni. MitteiL Erg.-Heft 131, 
p. 374; Hooh.f. FL Brit. Ind. ii. p. 418. 

S. coccineiim, Boi/Ie, lllustr. Bot. Bimal. p. 222, t. 48. f. 3. 

Close to streams in valleys, 17,000 ft., Thorold. Goring valley, 
90" 25', 30" 12', about 16,500 ft., Littledale. 89" 35', 35" 18', 
15,990 ft., August 1, Wellhy Sf Malcolm. September 2, Redin. 
Flowers yellow. 

'Ibe identification of the Tibet specimens is not quite satis¬ 
factory. 

Sedum RFodiola, BG. FL Fr, ed. 3, iv. p. 386; Ledeb. FL Boss, 
ii. p. 179; Rooh.f, FL Brit. Ind. ii. p. 417. 
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In 82" 34" 88', 17,000 ft., Julj 27, Beasij # Pike, 852. 

Flowers yellow. Leaves often red-tipped. 

Tlie specimens are nmcli below the average of the species in 
size. 

Sednm rotnndatnm, RemsL in Kew Bull. 1896, p. 210 ; ILook\ 
Ic. PL t, 2469. 

G-oring valley5’’^90" 25', 30" 12', about 16,500 ft., Liftledale. 
Flowers red. 

Sednm tibeticnm, Hooh. f, et Thoms, in Journ, Linn, Soe.,. 
BofAL (1858) p. 96; Kew Bull, 1896, p. 210; Eooh,f, FI. Brit, 
Ind, ii. p. 418. 

Goring valley, 9C" 25', 30" 12', about 16,500 ft., Littledale, 
Flowers red- 

Sedim tibeticnm, Hook, f, et Thoms., var. Stracheyi, C. B. 
Clarke, in Hook.f, FI, Brit. Ind, ii. p. 418; Joimi, Linn. Boc.^ 
Bot, xxs, (1894) p* 112. 

S. Straclieyi, Hook.f. et Thoms, in Joiaii, Linn. Boo., Bot. ii. (1858j 
p. 96. 

Close to water, 17,500 ft., TJiorold, Twenty-five miles east of 
the Lanak La, 17,100 ft., June 20, I)easy 4' Pike, S03. 

SemperviTum acuminatum, Toy. Bot. p. 63, t. 74. f. I; 

Hook.f. FI. B^'it. Ind, ii. p. 422. 

Guge plains- 15,500 ft., Strachey 4“ Winterbottom, Flowers 
purple-red. 

HALOEEHAGIDACEiE. 

lEyriophyllnm verticillatiim, Linn, By. FI, p. 992 ; Keiv Bull, 
1896, p. 211 ; Hook.f, FI. Brit. Ind, ii. p. 433. 

Goring valley, 90" 25', 30^ 12', about 16,500 ft., Littledale. 
Flowers very small; anthers yellow. 

Hippuris vulgaris, IJnn. By. FI. p. 4 ; Hook.f. FL Bril. Ind,. 
ii. p. 432. 

Gyanima, 15,000 ft., Btrachey Winierbottom, Flowers very 
small; anthers yellow. 

ITmbellifeeje. 

Sehnumstriatum, Benth, et Hook.f, Gen. FL i. p. 914; Hook.f, 
FL Brit. Ind, ii. p. 699. 

Around Aru Tso, 16,200 ft., August 4, Beasy 4* Fike, 868.. 
Flowers white. 
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Smells like meadow-sweet. -Conimou, but not plentiful, iu 
■dampish places,— Deasi/ Pike, 

Pleurospermuni Hookeri, C, B, Clarke, in Hook, f M. Brit, 
Ind. li. p. 705. 

Shelshel and Bakas Tal, 15,500 ft., Btraclieij Winterhottom- 
Bracts and flowers white. 

Pleurospermum Hookeri, C. B, Clarke, var. Thomson!, Q, B. 
Clarke, loc.cit ,; Keic Bull. 1896, p. 211. 

Goring valley, 90^ 25', 30"' 12', about 16,500 ft., LittledaU. 

Pleurospermum stellatum, Benth, ex C. B. Clarke, In Hook. 

FI. Brit. Ind. ii. p. 701, var. Liudleyauum, C. B. Clarke, loc. cit, 
p. 705; Journ. Linn. Soc., Bof. xxx. (1891) p. 118. 

Sandy soil in broad valley, 16,400 ft., Thorold. Bracts and 
dowers Avhite. 

Very young specimens of another species of Pleurospermum 
were gathered by the Littledales. 

Peucedauum (§Cervaria) Malcolmii, Hemsl. ct R. R, W\ 
Pearson. 

Species habitu P. Rystrici, Bunge, altaicse simillima, a qua 
fructus forma, vittariiin numero, folioruni basibus petiolisque 
persisteiitibus tenuioribiis pr^ecipue differt. 

Rerha pumila, perennis, pubescens, folioruni basibus petiolisque 
persistentibus, cireiter 6 poll. alta. Folia petiolata, bipinnati- 
secta, glanduloso-pubescentia, cireiter 3 poll, longa, jugis primariis 
distantibus, pinnulis trifidis vel nonminquam pinnatifidis; seg- 
inenta ultima lineari-ovata, acuta, crassiuscula, puberula, | lin. 
longa, ^ lin. lata; vagina> valde nervatae, intus glabrae, extus 
minute pubescentes vel glabrescentes, |~1 poll, longae. U^nhellm 
compositae radiis primariis 6-12 ; involucri iuvolucelliqiie bracteae 
paueie, lineari-lanceolatce, integrae vel basi rarissime irregulariter 
lobatje, 3-vel l-iiervattu, pubeseentes, li-Sk lin. longae. Flores 
pedicellis brevibus pilosis suflfulti. Calpcis dentes dense pubes- 
ceiites, deltoidei, lin. longi. PeiaJa pallide lutea, glabra; 
auteriiis obreaiforme, 2 lin. latum; lateralia posterioraque 
subrotunda, | lin. diametro. Frticius eilipticus vel fere 
obovatus, apice leyiter emarginatus, complanatiis, puberulus, 
Jugis clorsalibus vix elevatis, lateralibus contiguis dilatatis 
marginem alatem formantibus, 2i lin. lougus, 14-2 lin. latus; 
vittm ad valleculas solitarim vel rarissime irregulariter 2-iisd, 
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fructiis basin attingentes vel rarius abbreviatse, dorsales obscunej. 
commissurales clara. Semen complanatiiuij facie planum, dorse 
COEYexUlTl, 

In 85" and 35"^ 37', September 7, Iledin. SS° 20°, 35° 14', 
16,142 ft., July 26, WeJlhy 4' M'alcolm* Flowers yellow. 

Ladald name Kumbak ; found everywhere near fresli 
water ; eaten as a vegetable.— WelThy Sf Malcolm. 

CAPEIfOLlACEiE. 

liOnicera Mspida, Fall, ex Foem. et Bchult. Bi/st. v. p. 2oS 
Kew Bull. 1896, p. 211; Hool\ f FL Frit. Ind. iii. p. 11. 

L. bracteata, Foyl(\ lllnstr. £ot. Mimal. pp. 230 Sz 237, t. 53. 

G-oring valley, 90° 25', 30' 12', about 16,500 ft., Littledale.. 
Flowers pale yellow'. 

DiPSACEiE. 

Morina Coiilteriaiia, Foyle. Jllustr. Fot. Simal. p. 245; Joiirn. 
Linn. Soc\, Bof. xxx. (1894) p. 113 : Mook.f. FL Frit. Ind. iii.. 

p. 216. 

Ytilleys, 15,500 ft., Thorold. Flowers yeilo\Y. 

COMPOSITiE. 

Aster altaiciis, IVilld. Emim. Fort. Berol. p. 881; Moolc. fl 
FI. Brit. Ind. ni. p. 251. 

’Without locality, Wellhj 4* Malcolm ; Feasy 4' Bike. Flowers 
blue. 

Aster Bowerii, EemsL in Joiirn. Linn. Foc.^ Bot. xxx. (1894) 
p. 113; Jieio Bull. 1896, p. 211; Hook. Ic. FI. t. 2495; Feferm. 
MiitelL Erg.-Heft 131, p. 374. 

Sandy, gravelly soil on hill-sides, 18,000 ft., Thorold. Goring 
valley, 90' 25', 30' 12', about 16,500 ft., Littledale. Camp 10, 
Hedln. SS' 20', 35' 14', 16,142 ft., July 26, Jfinhy 4' Malcolm. 
Horpa Tso, 17,000 It., July 3, Beasy 4’ Hke. Flowers described 
as lavender, lilac, and light purplish mauve. 

Growing in old graved; very scarce.— Feasy <5* Fike. 

Aster Heteroch^ta, C. B. Clarke, Comp. Ind. p. 44 ; Ilook.f. 
FL Brit. Ind. iii. p. 250. 

IleterocliJcta astcroides, I)C. Frod. v. p. 282. 

In 86' 48', 35 18', 16,300 ft., July 19, WeJlhj Malcolm. With¬ 
out locality, Feasy 4’ Hke. Flow^ers blue with a yellow' centre. 

Aster molliiisculus, IVall. Cat. n. 2972; Clarke, Comp. Ind. 
]). 45: Journ. Linn. Soe., Bot. xxx. (1894) p. 114; Mook.f. FL 
Brit. Ind. iii. p. 251. 
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G-uge, 15,000 ft.j Strachei/ Winterhoftom. JSaiKlj soil ii- 
sheltered nooks, 16,000 ft., Tkorold, Plowers purple. 

Aster tiheticus, Sool\ f, FI. Brit. Ini. iii. p. 251; Journ. 
Linn. Soc., Bot. xxx. (lS9d<) pp. 113 et 185 ; Keic Bill. 1896, p. 211 
Calcareous soil, 17,800 ft., Thorold. Yailey of Munis, 91" IS'.. 
33" 41', 15,640 ft., June 23, Bochliill, Goring valley, 90" 25', 
30"" 12', about 16,500 ft., Littleclale. Plowers purple with yellow 
centre. 

Aster triceplialus, C. B. Olarkc, Gomp. LuL p. 43 ; Kew Bull 
1806, p. 211; Hool'.f. FI. Brit. Lid. iii. p. 250. 

Goring valley, 90" 25', 30' 12', about 16,500 ft., Liitlednle. 
Flowers blue. 

Leontopodium alpinum, Cass, in Lief. 8c. Nat. xxv. p. 474 : 
Journ. Linn. 8oc., Bot. xxx. (1894) p. 136 ; Lew Bull. 1896, 
p. 211; Feterm. Mifteil. Erg.-Heft 131, p. 374; T£ool\ f. FI. 
Brit. Lid. iii. p. 279. 

Yalleys in Guge, 15,000 ft., Stracliejf JJl'nferhottoni. Eank 
Cbilchang Tso (Lake Gleiielg), 90' 10', 33" 27', 16,000 ft., Juin? 
30, BockhiU. Goring valley, 90’ 25', 30" 12', about 16,500 ft.. 
Liitledale. September 1, Hedin. SS" 30’, 35" 14', 16,616 ft., 
July 27, Wellhij 4' Malcolm. Near the Am Tso, 17,000 ft., July 
4, Beasy 4' 867. Flowers wliitc, tipped with purple. 

Leontopodium Stracbeyi, O. B. Clarice, in Herb. .Kew .; Journ.. 
Linn. 8oc. xxx. p. 136. 

L. alpinum, Cass., var. Straclieyi, IlooJc.f. FI. Brit. Lid. iii. p. 279. 
Eucliii valley, in river bottom, 95" 12', 31^‘ 10', 12,100 it., 
August 16, liocklcilJ. Flowers white. 

Anaplialis mucronata, 0. B. Clarice, in Herb. Keu\; Journ.. 
Linn. Soc. xxx. p. 130. 

Basin of Baugehu, right bank afflueut, 92- 08', 32" 20', 15,180 
ft., July 21, BoelcJnll. Flowers white. 

Anaphalis sylorMza, Sch.-Blp. ex Hool'.f. FI. Brit. Lid. ill. 
p. 281; Journ. Linn. Soc\, Bot. xxx. (1894) p. 114; Few Bull. 
1896, p. 212. 

Kocky outcrops, 15,500 ft., Thorold. Goring valley, 90" 25', 
30 12', about 16,500 ft., Littledale. Flowers white. 

Antennaria nana, Hoolc.f. et Thoms, e.v C. B. Clarice, Comp. 
Ind. p. 100; Journ. Linn. Soc., Bot. xxx. (1894) p. 136 ; IIooJc.Jl 
FI. Brit. Ind. iii, p. 278. 
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Yalley of Miirus, Lead-waters of Tangtsekiang, 91" 20', 33" 
45', 14,900 ft., June 22, EockhilL Elowers white. 

Allardia tomeiitosa, Deenc. in Jacqttem, Vo if, Bot, p. 87, t« 95 ; 
Hook.f, FI Brit Ind. iil p. 313. 

Balch pass, 10 , 000 ”l 75000 ft., Straehey ^ JVintei'hotiom. 
Flowers yellow. 

TaEacetiiiii fruticiilosTim, Ledel. JFl. Alt, iv. p. 58, et le. FL 
Boss, i. t. 38; Hoo7c,f, FL Brit. Ind. iii. p. 318. 

15,000 ft., August 30, Beasy ^ Bihe^ 885. Flowers yellow. 
lLnow*n to the Ladaks as ‘‘ TchuktcLuk,^’ Beasy cj* Pike. 

Tauacetum gracile, Hook.f, et Thoms, ex Hook.f in FI, Brit. 
Ind, iii. p. 318, 

Sutlej river iu Guge, 13,350 ft., Sirachey 4' Wmierlottom. 
Flowers yellow. 

TaEacetiim tiheticum, Rook, f et Thoms, ex 0. B. Clarke., 
Comp, Ind, p. 154; Journ. Hnn, SLr., Bot. xxx. (1894) p. 114; 
Kew Bull. 1896, p. 212; Peterni. Mitteil. Brg.-Heft 131, p. 374 ; 
Rook.f FI. Brit, Ind. iii. p. 319. 

Close to water among stones, 17,000 ft., Thorold, Goring 
valley, 90^ 25', 30" 12', about 16,500 ft., Littledale. Camp 10, 
Redin, 'Without locality, Wellby Mahohn. 81" 41', 34* 52', 
10,200 ft., July 12, Beasy 4* Pike, 836. Flowers yellow. 

Ladaki name “ Boortzse.” The only vegetable fuel of this 
country.— Beasy 4" Pike, 

Artemisia Campbellii, ATeol*./. et Thoms, ex O. B. Clarke, Comp, 
Ind, p. 164 ; Rook.f. FL Brit, Ind. iii. p. 327. 

Ehomtso, 16,000-18,000 ft., Hooker. Flowers brown. 

Artemisia desertorum, Spreng. Syst. iii. p. 490 ; Journ, Lmru 
Soc., Bot. XXX- (1894) p. 114; Hook.f FI. Brit, Ind, iii. p, 322. 
Broad valleys, 16,000 ft., Thorold, Flowers yellow. 

Artemisia macrocephala, Jacguem. ex Besser in Bull, Boc. Mat, 
Mosc, ix. (1836) p. 28; Hook.f FL Brit. Ind, iii. p. 329. 

A. Griffithiaiia, Boiss. FI, Orient, iii. p. 376. 

Without locality at 15,000 ft, August 30, Beasy 4' Pike, 884. 
Flow'ers yellowx 

jxuown to the Ladaks as ‘‘ Cumtchen,’’ Beasy 4^ Pike, 
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Artemisia minor, Jmciuem. ex Besser, in Bull. Sac. Wut. lloso. 
ix. (1S36) p. 22; BQ. Prod, vi, p. 124; Hook. f. FI. Brit. Inch 
iii. p. 329. 

A. tibetica, Hook.f, he. cit~. 

A. Sieversiaiia, WiUd.^ var. tibetica, C. B. Clarke^ Comp. Lul. p. 165. 

88° 30^ 35° 20', 16,294 ft, July 28, Wellhp # Malcolm. 
Piowers mauve, 

Artemisia BoxburgJiiana, Besser, in Bull. Soe. Nat. Mosc. ix. 
(1836) p. 57 ; Rook.f. FI. Brit. Ind. iii. p. 326. 

Sutlej river, 11,500 ft., StracJiey ^ Winterhottom. Piowers 
purple. 

Artemisia sacrorum, Ledel. in Meni. Acad. Petersh. r. (1805) 
p. 571; Rook.f. FI. Brit. Ind. iii. p. 326. 

Sutiej river in Gruge, 12,000-13,500 ft., Straeliey Winfer- 
loitom. Plowers yellow or yellow-green. 

Artemisia salsoloides, Willd. Bp. PI. iii, p. 1832; Besser^ 
Monopr. Arteni, t. 2 ; Keio Bull. 1896, p. 212 ; Rook.f. FI. B7'it. 
Ind. iii. p. 321. 

Sutlej river in Guge, 12,000-13,500 ft., StracJiep 4^ Winter- 
hottom. Goring valley, 90° 25', 30° 12', about 16,500 ft., 
Litiledale. Witbont locality, Beasy 4' Fike^ 897. Plowers 
yellow-green. 

Artemisia Stracbeyi, Rook. f. et Thoms, ex C. B. Clarke., 
Comp. Ind. p. 164 ; Keio Bull. 1896, p. 211; Rook. f. FI. Brit. 
Ind. iii. p. 328. 

Manasarowar, 14,000-15,500 ft., Btrachey ^ Wmterbottom. 
Goring valley, 90° 25', 30° 12', about 16,500 ft., Liiiledah. 
Plowers yellow-green. 

Artemisia (§ Bracunciilus) Wellbyi, Remsl. et R. R. W. 
Pearson sp. nov.; ab A. salsoloide, Willd., habitu pumiiiore, 
racemis brevioribus laxioribusque, involueri pbyllis niarginibus 
inembranaceis atro-fuscis, foliia integris trifidis vel raro piiinati- 
sectis diversa. 

Buffrutex circiter k ped. altus. Radix elougata, lignosa, ramosa. 
Caules numerosi^ ramosi, infra lignosi, supra herbaeei, repentes 
vel ascendentes, subangulati, sericeo-pubescentes vel glabres- 
eentes. Pblw.alterna, sessilia, carnosa, denseappresso-pubeseentia, 
deinuni glabra, Integra, 1 ineari-oblouga vel ambitu cuneatina 

LIKH. JOUBX.—BOTAKY, YOB. XXXV. Q 
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spatiilata, apice alte trifida vel raro pinnatisecta, basibus persist- 
entibiis, 4f-7 lie. longa; lobi lineares, lineari-oblongi vel-ovati, 
aciiti, iiiarginibiis revolutis, l-~4 lin. longi. Gaintida giobosa, 
paiiciflora, 2-3 lin. diametro, pediinculis brevibus bravteolatis 
siifiiulta, asillaria, soiitaria, plus minus nutantia, in racenios 
siinplieeg foliates in. longos lase disposita; pliylla eirciter 
12, oblonga, obtusa, concava, berbacea, crassiixscnla, glabra, 
inargiiiibus iiiembranaceis atro-fuscis, costis prominentibus, 1-1| 
lin. longa, |-|- lin. lata. Receptamlum nudum. Mores margin- 
ales feminei, 1-1| iin. longi, lobis sfcigmaticis eirciter liii. longis. 
Mores disci omnes masculi ovariis abortms, tubulosi, IJ-IJ lin. 
longi. AntJiercv -|"| lin. longae, connectivis in aristas tenues 
brenores prodiictis. 

Artemisia sp., Hemsl, in Jotmi. Linn. Soc., JBot. xxx. (1894) p. 114. 
17,100 ft., Thorold. 86'^ 10', 35^ 19', 16,214 ft., July 16, 
Wellhg ^ Malcolm. 82° S', 34° 48', 17,000 ft., July 27, Beasij 4* 
Pihe. IFlowers yellow-green. 

Plant sti’ongly scented, sometliing like cruslied nettle-leaves.— 
Beasg ^ Pilce. 

Cremantkodium Deasyi, Memsl. 

Senecio (§ Creiiiantliodmin) Deasyi, Hemd. in Hook. la. PL t 2587. 

Werneria nana, [Pendi. in] Bentli. Hoolc.f. Gen. PL ii. p. 451. 

Ligiilaria naua, Deane, in Jacquem. Toy. 91, t. 99. 

In watet-logged, stony soil, 17,600 ft., TJiorold.^ 33. Clrowiiig 
in gravel east of Horpa Tso, 17,000 ft., very scarce and very little 
vegetation of any kind, Deasg Pike, 827, 841. Flowers 
yellow. 

It was only after tlie publication of this plant under tli€^ name 
of Senecio (§ Cremantliodium) Beasgi that we found out that it had 
been collected before in Kashmir and described under the names 
cited above. Werneria is a large Andine genus with which four or 
five Abyssinian and Plimalajaii allied plants liave been associated.. 
So far as Werneria nana, Benth., is concerned we have no hesi¬ 
tation about placing it in CremanthoiUmn ; and it is very closely 
allied to O. Jiumile, Maxim. "We will not presume to settle here 
the limits of the genus Senecio ; but taking such other genera, 
numerous in species, as Drica, Solamim, and Garecc, in relation to 
range of variation, itmight well include Gacalia; Gremanthodium 
and several other proposed genera, perhaps Werneria itself.. 
Jacqiiemonrs figure was from a better specimen than ours. 
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Creinaiitliodiiim Fletclieri, RemsL 

Seiieeio (§ Cremantliodium) Fietcherij HemsL in Ketv Bull. 1896, 

p 212 . 

Goring valley, 90^ 25', 80~ 12', about 16,500 ft., LittledaJe. 
Flowers yellow. 

CremaiitliodiTiiii goringeiisis, RemsL 

Seiiecio (§ Cremantliodium) goringensis, RemsL in Ke%c Bull. 1896, 
p, 212; Peterm. Mitteil. Erg.-Heft 131, p. 374. 

Goring walley, 90^ 25', 30" 12', about 16,500 ft., Littledale. 
Flear lake 18, September 12, Redin. 91° 20', 35° 23', 16,404 ft., 
August 10, Wellb^ 4“ Ralcolm. Am Tso, 16,200 ft., August 4, 
Reas// A Pllce, S64. Flowers yellow. 

Seiiecio ariiicoides, WalL Cat. n. S13S, var. frigidus, Roolc.f. FI. 
Brit. Ind. iii. p. 351; Jonrn. Linn. Soc.^^Bot. xxs: (1894) p, 114. 

Niti pass, 16,700 ft., Stmchey 4'' Winterhottom. Water-logged 
soil in wide valleys, 17,000 ft., Tliorold. Flowers yellow. 

Seiiecio coronopifolius, Res/f. FL Atlant. ii. p. 273; Rook. f. 
Bl. Brit. Ind. iii. p. 341. 

Eakas Tal and Slielsiiel, 14,000-16,000 ft., Straehey 4' Winter- 
hottom. Flowers yellown 

Saussiirea alpina, RG. in Ann. Mus. Par. xvi. (1810) p. 198; 
Peterm. Mitteil. Erg.-Heft 131, p. 374. 

August 7, Redin. Flowers purple-blue. 

Satissurea Aster, RemsL in Journ. Limi. 8oc., Bot. xxx. (1894) 
p. 115, t. 5. 

Sandy, gravelly soil, 17,500 ft., Tkorold, 86° 48', 35° 18', 
16,300 ft., July 19, Wellhy df Mdlcolm. ISTear Horpa Tso, 
16,400 ft,, June 28, Reasy 4' Pidc^^ 618. Flowers purple 
(Tliorold) ; blue (Wellby Malcolm). 

Saussurea bracteata, Recne. in Jaequem. Toy. Bot. p. 94,1.102; 
Peterm. Mitteil. Erg.-Heft 131, p. 374; Rook. f. FL Brit. Ini. 
iii. p. 366. 

S. Koslowi, C. WinM. in Act. Rorti Petrop. xiii. p. 241. 

Ealcb pass and Lanjar, 16,000-17,000 ft., Strachey ^ Winter- 
hottom. Camp 31, Redin. 82° 40', 33° 30', lOjSOO ft., August 
12, Reasy if" Pike, 873. Flowers red. 

Saussurea glauduligera, Sch.-Bijp. ex Rook. f. FL Brit. Ind. 
iii. p. 371; Journ. linn. Bog., Bot. xxx. (1894) p. 114. 
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Tisiiin, 15,000 ft., Stracliey # Winterlottom,. Sand}^ stony soil 
ill valley at 17,800 ft., TJiorold. On gravel near an ice-eovereci 
lake, 82° 24', 34° 41', 16,600 ft., July 6, Deas^/ ^ Fihe, 834, 899. 
Movers purple. 

Saiissurea Hooker!, O, Glarhe, Oo7np* Inch p. 230 ; Hook. f. 
FL Brit. Bid. iii. p. 371. 

Baleli pass, 16,000 ft., ^tracliey Sf Winterhottonu Flowers 
purple. 

Saiissurea KmitMana, Q. B. Clarice, Comp. Bid. p. 225; 
Hook.f. FI. Brit. Bid. iii. p. 369. 

Leontodon ? Kimthiana, Wcdl Cat. n. 3292. 

Aplotaxis ieontodontoides, DC. Frodr. vi. p. 530. 

In 88° 20', 35° 20', 16,526 ft., July 29, Wellhy 4'- Malcolm. 
"Wiiliout locality, Beasy 4" Bilce, 900. Flowers purple. 

Saussiirea piimila, C. Winld. in Act. Morti Fetrop. xiii. p. 244. 
September 21, lledin. Flowers rose-lilac. 

Satissiirea pygmsea, Spreng. Sysf. iii. p. 381: Joimi. Linn. 
Boc., Bot. XXX. (1894) p. 114. 

Top of pass, 17,800 ft., Thorold. Flowers purple. 

Saussurea sorocephala, JSooh. f. et Thoms, in C. B. Clarke, 
Comp. Ind. p. 226; Bourn. Linn. Boc., Bot. xxx. (1894) p. 115 ; 
Beferm. Mittell. Erg.-Heft 131, p. 374; Eook. f FL Brit. 
Bid. iii. p. 377. 

Aplotaxis gnapliaiodes, Boi/le, Ilhistr, Bot. Smcd. p. 251, t. 50. f. I. 
Stony soil close to water, 17,000 ft., Thorold. Camp 10, lledin. 
86° 48', 35° 18', 16,301 ft., July 19, 4* Malcolm, [forpa 

Tso, 17,000 ft., July 5, Leas: 4* Bike, 828,829. Mowers purple. 

Saussurea subulata, C. B. Clarke, Comp. Bid. p. 226 parfiin ; 
Bourn. Linn. Boc., Bot. xxx. (1894) p. 114; Xeic Bull. 1896, p, 212; 
Beierm. Mitfeil. Erg.-Heft 131, p. 374; Sook. f. Fh Brit. 
Ini. iii. p. 367. 

S, setifolia, Flatt in Bitz. Alcad. Muench. (1878) p. 95. 

Close to water, 17,000 ft., Thorold. Groring valley, 90° 25', 
30° 12', about 16,500 ft., Littledale. August 6, Sedin. 88° 20', 
35° 20', 16,526 ft., July 29, Wellhj 4* Malcolm. Hear the 
i^Iangtsa Tso, 16,900 ft., June 25, Beasy ^ Bike, 815, 849. 
Flowers purple or mauve. 
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Saiissiirea tangiitica, 3Iaxlm» in Bull, Acad, Befersh, sxvii. 
(1881) p. 489; Journ. Linn, Soc,,Bot, xxx. (1894) p. 136. 

l?'ear tlie summit of Gram (or Augfci) La, 98' 13', 30"' 40‘, 
15,600 ft., BochMll, Tsaidam, Frzeioalshi, Floral leaves large, 
rose or purple. 

Saiissiirea Thomson!, C\ B, Qlanke, Comp, Lid. p. 227; Rook,f, 
M, Brit, Ind. iii. p. 366. 

S. acaiilis, Klatt^ in Sitz. Akad. 3£uencJi. (1878) p. 91. 

S. aiiiblyophylla, 61 JVinkl, in Act. Horti Petrop. xiii. p. 245. 

In 86y 35"' 19'’, 16,528 ft., July 15, Wellhi/ 4' Malcolm, 
rsaidani, Brzewahki. Mowers purple. 

Saiissiirea Thoroldi, Remsl, in Journ. Linn. 8oe., Boi. xxx. 
(1894) p. 115, t. 4. fE. 5~9: Kew Bull, 1896, p. 212. 

Sandy soil elose to water, 16,400 ft., Thorold. Groring valley, 
90’ 25’, 3U' 12', about 16,500 ft., LittJedale. 88^' 20', 35^ 14', 
16,142 It., July 16, Wellhp 4' Malcolm. Without locality, 
iJeas!/ 4' Bike, 898. Flowers purple. 

Eaten as a vegetable; found in damp places ; dowers purple.— 
Wdlhp cy Malcolm. 

Saiissurea tridactyia, 8cli,-Bi;p. e,v Rook.f. FL Brit. Ind. iii. 
p. 377 ; Journ. Linn. Soc,^ Bot. xxx. (1894) p. 115. 

Hill-side, 19,000 ft., Thorold, Flowers white. 

Saiissiirea Wellbyi, Remsl, in Rook, Ic, PI, t. 2588. 

AYidely distributed: 90"-96^ 35° 15-36°, 14,600-16,800 ft., 
JVdJhif 3Ialcolm, 

In dower during August aud September. Flowers purple. 

Crepis flexuosa, Q. B. Clarke, Comp, Ind. p. 254. 

Crepis giaaca, Benth. et Rook.f. Gen. PL ii. p. 515; Rook.f. FL Brit. 
Ind iii. p. 394. 

Youngia dexuosa, Ledeb. FL Ross. ii. p. 838. 

Prenantbes polymorpha et P. dexuosa, Zedeh. FL Alt. iv. p. 145, et Ic. 
PlRoss.t.m. 

Sutlej river in Huge, 13,350 ft., Btracliep WinUrhottom, 
17,200 ft., Thorold, 70. 88° 206 35° 20' 16,526 ft., July 29, 
Wellby # Malcolm. 82° O', 32° 32'-34° 21', 14,400 aud 16,100 It., 
September 4, Beasi/ 4' Pike.^ 857, S62, 878, 888. Flow^ers 
yellow. 

Grows in rather damp places ; scarce .—Beasp 4* Pike, 
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Crepis glomerata, Benth, et Hooh, f. Gen. PI. ii. p. 
Mook.f. FI. Brit. Bid. iii. p. 398. 

TisHm, 15,000 ft., StraeJiei/ ^ Winterlottom. Elowers veilow. 

Crepis sorocepliala, Semsl. in Jonrn. Linn. Soc.^ Bof. xxx. 
(1894) p. 116, t. 4. ff. 1-4. 

Sandy, grayeliy soil, 17,500 ft., TliorolcL 83'^ 15', 35" 11', 
16,316 ft, June 29, Wellhy 4’ Malcolm. Witliout locality, 
Beasij 4' Pilce^ 825. 

Eiowers i,vliite with bine tints ; centre black and yellow.— 
WcTlhy 4' Malcolm. 

Crepis, sp. aff. C. soroce^halce., HemsL, et C. glomeratee, Beene. 

Near tlie Mangtsa Tso, 17,000 ft., June 24, Beasy 4' PP’e^ 
814 (only speeiiiieii seen). 

This meagre specimen consists of a deep, stout, woody taproot, 
and a rosette of heads at ground-level. The bracts of the 
involucre are glabrous, and the dried flowers are pink. 

Taraxacum bicolor, DC. Prod. vii. p. 148. 

T, officinale, Wiyg., var., Bemsl. in Journ. Linn. Soc.^ Bof. xxx, 
(1894) p. 116.' 

Leontodon leucantlms, Ledeb. FI. Alt. iv.p. 154, et Ic. PL Bos.s. t, 132. 

Stony, wide valleys, 17,200 ft, TJio7-old^ 55 &> 71. 82" 12', 
34^' 20', 16,100 ft., in damp ground and swamps, July 31, Deasy 4" 
Pike^ 860, 895, 896. Tlowers white tinged with yellow. 

Taraxacum lanceolatuna, Foir. in Lam. Fncyc. v. p. 349. 

T. officinale, Wiyy.^ var. in. Journ. Linn. 8oc.^ Bvt. xxx. (hs94) 

p. 116. 

Hill-sidesj 16,000 ft., Thorold, 135. Near Am Tso, 16,900 ft., 
August 5, Deasy 4' Pike^ 840, 869. Tlowers yellow. 

Taraxacum officinale, [Weber in] Wigy. Prim. FI. Ilohat. 
p. 56, var. parvula, IJook. f. FI. Brit. Lnd. iii. p. 401; Jteiv 
Bull. 1896, p. 213. 

eoring valley, 90"^ 25', 30M2', about 16,500 ft., Litfledak. 
Eiowers yellow. 

Taraxacum palustre, DQ.FL Fr. iv. p. 45 ; Journ. Linn. Bog., 
Bot. xxx. (1894) p. 137; Few Bull. 1896, p. 212. 

Valley of the Murus, 91° 18', 33° 44', 15,640 ft., June 23, 
BockUll. G-oring valley, 90° 25', 30° 12', about 16,500 ft., 
Littledale. Flowers yellow, 

Lactnea Deasyi, B. Moore^m Journ. Bot. xxxviii. (1900) p. 428. 

Aksu, 81° 7', 35° 5', 16,500? ft,, Deasy. Eiowers yellow. 
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Lactuca Lessertiaiia, 0, OJarJce. Co^np. Ini^ p« 270; Hooh.f^ 

F'L Brit, Inch iii. p. 408. 

alleys of Guge, 1G,U00 ft., StracJtei/ Winterhottom, Flowers 
blue. 

CAMBA¥ULACE.ffi. 

CyaBaiitlms incaiins, Sooh.f. et Thoms* in Journ. Linn. Soc.^ 
BoL ii. (1858) p, 20; Rook* f. FL Brit* Ltd* iii. p. 434, var. 
leiocalyx, Franch* in Morofs Journ* de Bot* i. (1887) p. 279 ; 
Jo urn* Linn. Soc.^ Bot. xxx. (1894) p. 137. 

Kechii Talley, OB'" 28', 81" 25', 12,700 ft., August 22, RochliilL 
Flowers blue. 


PLEAEBAGUfACE^. 

Statice atirea, Linn. Bp. FI. p. 276; Amman* Btirp* Bar* 
BufJi. Lc. p. 132, t. IS. f. 2. 

In 1)7^, 35" 42', 1.3,363 ft., September 15, IVeUhp Malcolm. 
Flowers yellow. 


PllIMELACE-E. 

Androsace Chamsejasme, Host, 8pn. Bl. Austr. p. 95; Willd. 
Bp. FI* i. p. 799; Beiclib. Ic* FI. Germ. xvii. t, 1112. f. 6 ; Rook.f* 
FL Brit. Lnd. iii. p. 499, var. coronata, Watt in Journ* Linn* 
Boc.i Bot* XX. (1882) p. 17, 1. 17 a, et xxx. (1894) p. 117 ; Peterm* 
Mitteil. Erg.-Heft 131, p. 374. 

Sandy, gravelly soil in sheltered spots near water, 17,500 ft,, 
Thorold^ 20. September 3, Hedin. 81° 41', 34° 51', 16,200 ft., 
July 9, JDeasi/ Fihe^ 812, 845. Flowers purple, or white with 
purple centre, or white with yellow centre. 

Sweet smell like English May.— JDeasy ^ Pike. 

Androsace Tapete, Maxim* in Bull. Acad. Fitersb* xxxii. (1888) 
p. 505 ; Journ* Linn. Boo., Bot, xxx. (1894) p. 187. 

Valley of Aturus, head-waters of Xangtsekiang, 91° 20', 
33° 45',' 14,900 ft., June 22, EochUlL 83°, 35° 8', 16,487 ft., 
June 25, Wellhy Malcolm. Profuse in valleys west of Horpa 
Tso, 17,500 ft., June 28, JDeasy df Fike^ 816. Flowers white. 

Androsace villosa, Linn* Bp. BL p. 142; Rook. f. FL Brif. 
lnd. iii. p. 499, var. latifolia, Ledeh. \ Journ* Linn* Soc.^ Bot, 
xxx. (1894) p. 137. 
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Xear Eakas Tal, 15,000-17,000 ft., StracJmj 4^ W-wterlwffom, 
Valley of tlie Miirus, 91'' 18', 38'" 44', 15,640 ft,, June 28, liocIclvilL 
Flowers white. 

PriiiirJa pErparea, IHoi/Ie, Illustr- Bot, Einuil. p. 311, t, 77, 
f. 2 : Xeiv Bull. 1896, p. 21S ; Rooh.f. FL Brit. InciAiL p. 490, 
siih P. Stuartii. 

G-oriiig valley, 90^' 25', 30" 12', about 16,500 ft., Litthdale. 
Flowers pale or deep purple. 

Primula rotuudifolia, Wall, ex Eoxh. Fh ImL ed. Carey^ ii. 
p. IS : Few Bull. 1896, p. 213 ; IIoolc. f. FL Bril. Ind. iii. 
p. 483. 

Goring valley, 90^^25', 30“ 12', about 16,500 ft., LiiHeduIe. 
Flowers purple. 

Primula tibetica, Wait, in Journ. Linn. Soc., Bot. xx. (1SS2) 
p. 6; sxs, (1894) P- 117; Kooh.f. FL Brit. Ind. iii. p. 4SS. 

Guge valleys, 14,000-15,000 ft., St^^achey 4' Winterhoftom. 
Close to water, 16,200 ft., Tliorold. Flowers purple. 

Glaux maritima, Linn. Bp. PL p. 207: Joimi. Linn. Boc., Bot. 
XXX. (1894) p. 117 ; Sooh.f. FL Brit. Ind. iii. p. 505. 

At 16,200 ft., Tliorold. Flowers pink. 

Gentiaistaceje. 

Geiitiana aguatica, Linn. Bp. FL p, 229; Pallas, FL Boss. 
i. pt. 2, p. 109, t. 98; liooh.f. FL Brit. Ind, iv. p. llu. 

Gyaiiima, 15,000 ft., Btrachey 4'* Winterhottom. 16,800 ft., 
Beastj 4* PEe, 874, partiiiu Flowers blue. 

Geutiaiia falcata, Tiirez. ex Far. et Fir. in Bull. Bov. Fat. 
Mosg.xw (1842) p. 404; Joiirn. Linn. Boc.,Boi. xxx. (1894) p., 1,17. 
Marsh, 15,000 ft., Tliorold, Flowers blue. 

Geiitiana lilimilis, Bteven, in Mem. Boa. Fat. Mosc. iii. (1812) 
p. 258; Journ. Linn. Bov., Bot. xxx. (1894) p. 117 ; Moolc. f. FI. 
Brit. Ind. iv. p. 111. 

At 16,200 it., Tliorold. 15,000 ft., August 30, Beasy 4' Pihe. 
883. 

Flowers pale blue or lavender; grovnng in a marsh; very 
scarce.— Beasy 4' Pike. 
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deiitiaEa nuMgeiia, Udgew, in Trans, Linn, 8oc, xx. (1816) 
p. 85 ; Hooh,f. FL Brit, Incl. iv. p. 116. 

Balcli pass and Eakas Tal, 15,000“17,000 ft.,- Btraclieg 
Wiiiterlotiom, Elowers blue. 

Geiitiana RockMilii, SemsL in Journ. Linn. Soc,,^ Bot, xxs. 
(1894) p. 137. 

Kechii valley, 96'^ 28', BV 25', 12,700 ft., August 22, EoehJiilL 
Elowers blue. 

Geiitiana sijTiarrosa, Ledeb. in Mem. Acad. PHersb. v. (1812) 
p. 527 ; Joimi. Linn* Soc., Bot, xxx. (1894) p. 117; Kooh.f. FI, 
Brit. InJ. iv. p. 111. 

Banks of dry rivulet on bill-side, 17,200 ft., Thorold, Elowers 
blue. 

Gentiana teiiella, Rotth. in Kioh, SIcr. SehJc, x. (1770) p. 436, 
t. 2. f. 6; Hooh.f. FI. Brit. Ind. iv. p. 109. 

In 91" 40', 35" 21', 16,812 ft., August 12, Wellhg Malcolm, 
82“ 40', 33“ 30', 16,800 ft., August 12, Deasg 4’- Fihe, 874, 
partim. 

Elowers gentian-blue. Growing near stream in a patch of 
grass on broken granite. Only one or two specimens seen, 
altbougb I looked closely.— Pihe. 

Gentiana tbianscbanica, Bert. Thiansclian. in Mem. Acad. 
8c. Petersb. xix. (1869) p. 61. 

G. deciimbexis, Hemsh in Journ. Linn. Soc., Bot, xxx. (1894) p. 117, 
m/n Linn. 

Sandy soil near water, 15,400 ft., Thorold, Elowers greenisli- 
ivbite. 

Geiitiana Tbomsoni, C. B, darken In Hook, f FL Brit, Ind, 
iv. p. 109. 

G. areiiaria, Maxim, m herb. Keiv.j ined, ? 

Without locality, Beasg ij* Pihe. ISfortb Tibet, PrzewalsM. 
Elowers very small, blue. 

Pleurogyne bracliyantbera, O. B. Qlarke, in Hook. f. FL Brit. 
Ind. iv. p. 120. 

P. dilfiisa, Hemsl. in Journ. Linn. 8be., Bot. xxx. (1894) p. 117, non 

Maxim. 

llili-side close to water, 16,800 ft,, Thorold. On the soutii- 
east shore of Aru Tso, growing with Taraxacum lanceolatum^ 
Boil*., 16,900 ft., August 5, Beast/ Pike, Elowers blue. 
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BoBAG-IJJ^ACEiE. 

Microiila sikMmeiisis, HemsL in EooJc, fe. Ph sub t. 2562. 
Tretocarya sikldineusisj Oliver^ loc. cit, t. 2256; Jouni, Limi. Soc.^Bot, 
XXX. (1894) p. lo8. 

Basin of Suciiu valley, north side, Dray alamo pass, 93^ 17', 
31“ 52', August 2, Bocl'liill, Mowers red and blue. 

Microula tibetica, BentL in Bentli, et Hooh. f. G-en. PL ii, 
p. 853; Hemsl. in Hooh. Ic. PI. t. 2562 ; Maxim, in Bull. Acad. 
Petersl. xxvi. (1880) p. 501- 

51, Bentliami, C. B. Clarice^ in Hook, f, FI. Brit. Ind. iv. p. 167; 
Journ. Linn. Soc.^ Bot. xxx. (1894) p. 118; Hook. Ic. PL t. 2257. 

Tretocarya pratensis, Maxim, in Bull. Acad. Petersh. xxvn. (1881) 
p. 505; Journ. Linn. Soc,, Bot. xxx. (1894) p. 117. 

Close to streams, 18,000 ft., Tliorolcl. 88*^ 20', 35' 20', 
16,616 ft., July 27, Wellbij Malcolm. 82^ 8', 34 38', 
17,000 ft., Beasij (^' Pike, S48. Plowers white or blue. 

SOLAHACEAi). 

Physochlaina prsealta, Hook. Bot. Mag, t. 4600, in nota; 
HLook.f. FI. Brit. Ind. iv. p. 244. 

Pliysoclilaina grandifiora, Hook. Bot. Matj. t. 4600. 

Scopolia pr(ealta, Bun. in DC. Prod. xiii. p. 554. 

Tisuin, 15,000 ft., Btracheg Winterhotfoni. Flowers yellow. 

ScopoHa sp. 

Camps 29 and 80, Medin. 

This specimen is leafless and bears only a few old fruits. 

>8 C ROPHULARTACE^E. 

Scrophularia dentata, Bogle, ex BentJi. Bcropk. Ind. p. 19; 
Sook.f. FI. Brit. Ind, iv. p. 256. 

Without locality, Beasg 4' Pike. Flowers purple-browai. 

Pedicularis alaschanica, Maxim, in Bidl. Acad. Petersh. xxiv. 
(1878) p. 59, var. tibetica, Maxim. ; Prain, in Ann. Bot. Card. 
Calc. iii. p. 164, t. 25. if. a-h ; Joimi. Linn. Soc., Bot. xxx. (1894) 

p. 118, 

Broad valley, 16,000 ft., Thorold. Flowers yellow. 

Pedicularis cheilanthifolia, ScJirenk; FiscJi. et Meg. Emini. PI. 
Hov. ii. p. 19 ; Prain, in Ann. Bot. Card. Calc. iii. p. I7l, t. 32- 
ff. a~c; Journ. Linn. Soc., Bot. xxx. (1894) p. 118; Hook. f. FL 
Brit. Ind. iv. p. 308. 



PLORi. OF TIBET OR HIGH ASIA. 


19 :] 


Balcli passj about I’TjOOO £t., Btraeheij 4' Winferhoifom. In 
wide walleys^ 17,000 ft., Tliorold. l^ear Aru Tso, 16,200 ft., 
August 4, Beasij Pihe^ S66. Flowers white veined with 
purple. 

Pedicularis longiflora, MtidoljjJi, in Jlem. Acad. Peti^rsb. iv. 
p. 345, t. 3; Prain^ in Ann, Pot, Gard. Calc. iii. p. 112, t. 1. 
ff. e-f. 

P. tubiflom, Fisch. in Mem. 8oc. Mo8c. iii. (1812) p. 58. 

Valley of Guge, 15,000 ft., Siracliey A Wmterhoitom. 
Without locality, 15,000 ft., August 30,1896, Deasf/ 4' 881. 

Growing profusely in a swamp; flowers yellow streaked \vitli 
purple-red; faint smell like cowslips .—Deasy Pike. 

Pedicnlaris Oederi, Vahl.^ in Hornejn. Pan sic. Oelc. PI an tel. 
ed. 2, p. 580; Prain^ in Ann. Bot. Gard. Cole. iii. p. ISl, t. 34. 
d*. a~c; Joimi, Linn. Soc., Bot. xxx. (1894) p. 138. 

P. versicolor, Walilenh. Veg. Belvet. p. 118. 

Baled pass, 16,500 ft., Btracliey 4' Winterhoftom. Valley of 
the Mums, 91*^ 18', 33® 44k 15,640 ft., June 23, BockhiU. 
P'lowers yellow. 

Pedicnlaris Przewaiskii, Maxim, in Bull. Acad. Petersh. xxiv. 
(1878) p. 55; Pram., in Ann. Bot, Gard. Calc. iii. p. 120, t. 5; 
Journ. Linn, Soe.f Bot, xxx. (1894) p. 138^; Kem Bull, 1896, p. 213. 

Basin of Suchu, valley nortb side, Dray alamo pass, 93' 17', 
31® 52', 14,000 ft., August 2, Bochhill, Goring valley, 90*’ 25', 
30® 12', about 16,500 ft., Littledale. Flowers purple. 

Pedicularis rhinantlioides, Sclrenh, JEnum, PI, 2Loi\ i. p. 22; 
Prain, in Ann. Bot, Gard, Calc, iii. p. 109, 1.1; Kew Bull. 1896, 
p. 213; Sooh. f. M. Brit. Ind. iv. p. 314. 

Baled pass, 13,000-16,500 ft., Btrachey 4' 'WinterhoUo'ni. 
Goring valley, 90® 25', 30® 12', about 16,500 ft., Littledah, 
Flowers purple. 

Oreosolen ungnicnlatxis, Kemsl. in Kew Bull. 1896, p. 213. 
Goring valley, 90® 25', 30® 12', about 16,500 ft., Littledale. 
Flowers yellow. 


SELAGINACEJ3. 

Lagotis bracbystachya, Maxim, in Bull. Acad, PHersh. xxvii. 
(18S1) p. 525 ; Journ. Linn, /8oc., Bot. xxx. (1894) p. 138 ; Peferm. 
Mitteil Erg.-Heft 131, p. 374. 
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iliij-slope 2 Diile.s north of Murus river, 91^ 31', 33"^ 53', 
14i,750 ft,, June 21, BocJcJiilh In a stream, September 1, Ileclin^ 
90"^ 20‘, 35" 15', 15,781 ft., August 5, Wellhj 4’’ Maleolm. 
^Flowers wliite. 

Lagotis decumbens, Eif>pi\ Bert. Tiansch. p. 64; Hooh.f. FL 
Bril. Ind. iv. p. 559. 

itymiiandra Tliomsoni, C. B. Ciarlie^ in Herb. Keii\ 

East of Horpa Tso, 17,000 ft., July 5, Heasy 4’ FHce^ 831. 
Eloivers purple. 

lagotis giauca, J. Gaertn. in Nov. Gomm. Petr op, xiv. (1770) 
p. 533, t. IS. f. 2, var. kimawTirensis, Hvolc.f. FI. Brit. Ind. iv. 
p. 560. 

Gyniiiaiiilra kiinawiireusis, Boyles i\v BentJi. Scroph. Ind. p. 47. 

Eakas Tai, 15,000-10,000 it., Strachey 4’ Winterbottom. 
Elowere purple. 

Labixtje. 

Mepeta decolorans, Hemsl. in JHooh Ic. PL t. 2470, et in Keiv 
Bull. 1S96, p. 213. 

Goring valley, 90" 25', 30' 12', about 16,500 ft., Littledale. 
Elowers blue. 

Hepeta discolor, Boyle^ eiv Benth. in Hook. Bot. Ilisc. iii. 
(1833) p. 378; Hook.f. FI. Brit. Ind. iv. p. 659. 

Xiti pass, 15,000 ft., Btrachey 4’ Winterhottom. Elowers 
white or pale blue. 

S’epeta longibracteata, Benth. Lab. p. 737; Journ. Linn. Boc..^ 
Bot. XXX. (1894) p. 118; Hooh.f. FI. Brit. Ind. iv. p. 660. 

Baleli pass, 17,000 ft., Btrachey 4* TFinterbottom. Stony soil 
in old watercourse, 17,400 ft., Thorold. South end of Am Tso, 
16,200 ft., August 4, Leasy 4* Pike.^ 870. 

Plant smells like ‘‘ pear drops.” Eare.— Deasy 4’ Pike. 

Flowers blue. 

Eepeta supina, Bteven, in Mem. Boe. Nat. Mosc. iii. (1812) 
p. 265 ; Hook.f. FL Brit. Ind. iv. p, 658. 

A"ear Eakas Tal, 15,000-17,000 ft., Btrachey 4' Wmierhottom. 
Flowers blue. 

Hepeta thibetica, Benth. Lab. p. 737; Hook.f. FI. Brit. Ind. 
iv. p. 664. 

Isear Eakas I'ai, 15,000-17,000 ft., htrailiey 4' IVinterhottom. 
Elowers white. 
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Wepeta Tliomsoai, Bentli. ex Kook^ /. FI. Brit. LuL iv. 
p. 058. 

Lanjar, 16,400 ft., Strachey Winferhottom. Flowers "blue. 

Dracoceplialiim heteropliyllTiin, Benfh. Lai. p. vSS ; Journ, 
Linn. SoG.^ Bot. xxs. (1894) p. 118 Feterm. Mitteil. Erg.-Heft 
131j p. 375 ; Hoolc.f. FI. Brit. Ind. iv. p. 665. 

FFear E<akas Tal, 15,000-17,000 ft., Btracliey 4' Wmterhoftom. 
Hill-sides at 17,700 ft., TJio^'old, 54. Camps 14 and 21, Sedin. 
87° 35', 35° 18', 16,237 ft., July 23, Wellby cj- IFaholm. 81° 51', 
31° 41', 16,200 ft., July 10, JDeasy 4' Fihe^ 838, 847. Flowers 
•white. 

Dracooeplialiiiii Hookeri, G. B. Clarke, in Kook. f. FL Brit. 
Ind. iv. p. 660. 

North of Sikkim, 15,000 ft., JBLooker. Flowers blue. 

Plilomis rotata, Benth., ex Kook. f. FI. Brit. Ind. iv, p. 694; 
Keia Bull 1896, p. 214. 

Groring valley, 90° 25', 30° 12', about 16,500 ft., Littledale, 
Flowers wdiite. 

Lamium rlioniboideuin, Bentli. Lab. p. 509 ; Kook.f. FI Brit. 
Ind. iv. p. 678. 

Kyimgar, at 15,000 ft., StracJiey 4' Winterboitom, Flowers 
purple. 

The locality cited is a little soutb of Batch Dbura, but this 
species was inadvertently left in tbe revised table, and has been 
included in all tlie comparisons and calculations, so we retain it 
here, especially as its general distribution justifies the inference 
that it occurs in Tibet Proper. 

CUETOPOniACEiE. 

Eurotia ceratoides, G. A. Mey. in Ledel. FI. Alt. iv. p. 239; 
Peterm. Mitteil. Erg.-Heft 131, p. 375; Kook. f. FI Brit. Ind. 

V, p. 8. 

Plains of Guge, 15,000-16,000 ft., Btrachey Sf Winterhottom. 
August 7, Kedin. Flowers green, 

Kaliditim gracile, Fend, in Ledeh.Fl. Boss. iii. p. 769 ; Peterm. 
Mitteil. Erg.-Heft 131, p. 375* 

Flarato, 11,000 ft., KedLu Flowers green. 
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Salsola colliiia, Pallas, IlL PI, p. 34, t. 26 ; Sook./l Fh Brit, 
Ind. T. p. 17. 

Without locality, Beasi/ 4' Pilce, 886. Pruit piulc. 

^ Salsola Kali, Linn, Sp, PL p. 222 ; Hook, f, FL Brit, Ind. x, 
p. 17. 

Tisiim, 15,000 ft., Btraeliey Winterbottom. Emit pink. 

Salogetoii gloiiieratiis, C. A. Mey. in Lecleb. FI. Alt, i. p. 37S, 
Iv. PI. Loss, i t. 40; Rook,/. FI. Brit. Ind. v. p. 20. 

Sh 80', 35 20', 16,294- ft., July 28, Jllllhy .Malcolm, 
Flowers white or pink. 

Some doubt exists as to the correctness of tlie identification of 
Wellby & Malcolm’s specimen, the material being in a very 
young condition. 

POLTGOKACEil-:. 

Polygonum Bistorta, Lmn, Sp, FI, p. 360 ; Journ. Linn, Sov.. 
Bot. XXX. (1894) p. 138. 

Pocbu valley, 94- 45', 31^ 45', 14,000 ft., August 14, RockbilL 
Flowers red. 

Polygonum bistortoides, Boiss, Diayn. ser. 1, v. p. 46; Jonrn, 
Lhin. Soc., Bot. xxx. (1894) p. 138. 

Eamaebu valley, hill-side, 94^ 28', 31-' 48,12,800 ft, August 12, 
Moekliill. Flowers red. 

Polygonum Deasyi, Bendle, in Journ. Bot, xxxviii. (1900) 
p. 428 (errore tibeticum). 

North Tibet, Leasy, Flowers crimson. 

Polygonum siMricimi, Laavn. in FTov. Act, Fetrop. xviii. (1773) 
p. 531, t. 7. f. 2; Journ. Linn. xxx. (1894) p. 118; 

Feterrn. MittelL Erg.-Heft 131, p. 375; Hook. f. FL Brit. 
Ind, V. p. 52. 

P. hastatum, Mtirray^in Nov. Comm. Gott. x. (1774) p. 37, t. 6; Ledeh, 
le. PL Boss. iv. t. 361. 

Near salt lake, 16,300 ft., Tlwrold. Between camps 12 and 13, 
16,160 ft., August 27, HecUn. 83°, 35° 10', 16,481 ft., June 27, 
Wellby Malcolm. Flowers pink; green (Thorold). 

The Tibetan specimens are small—in many cases minute; 
while those from Siberia are much taller. Used as a vegetable 
in Tibet. 
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Polygoiiiiiii spli^rostacliynm, Mekm. Iloiwgr. 53; K&w 
Bull. Ib96. |). 211; Roolc.f. FL Brit But v. p. 82 ; Bof. i}%. 
t. GS17. 

G-oriiig valley, 25', 30" 12', about 16,500 ft.. Lit fled ale. 
Elowers crimson. 

Polygoimiii tibeticiim, Remsh in Keiv Bull. 1896, p. 214, ef in 
Ilooh, Ic. PI. t. 2471. 

Goring valley, 90" 25', 30" 12', about 16,500 ft., Liftledale. 
Flowers piub. 

Poiygoimiii tortiiosimi, D. Bon^ Prod. FI. Fej). p. 71; Rook, f I 
Ft Brit. Pad. v. p. 52. 

Plains of Giige, 15,500 ft., StravJtei/ TVinterloftom. Flowers 
■ red. 

Polygonum vivipaxum, Linn. Sp. PL p. 860; Journ. Lmn. 
Soc., Bot. xxs. (1894) p. 138 ; Keiv Bull 1896, p. 214 ; Rook, 
f. FI Brit. Ind. v. p. 31- 

Yalleys in Giige, 14,000-16,000 ft., Btmcliey ^ Wimterhottom. 
Pocbii valley, 94"^ 45', 3l~ 45', 14,000 ft., August 14, BockliilL 
Goring valley, 90^ 25', 80^ 12", about 16,500 ft., Littledale. 
Flowers pink. 

E-heum spiciforme, Moyle, Illustr. Bot. Rimat p. 818, t. 78 : 
Keiu Bull. 1896, p. 214; Peterm. Mitfeil. Erg.-Heft 131, p. 875 ; 
Rook. f. FL Brit. Lid. v. p. 55. 

Goring valley, 90*^ 25', 30^ 12', about 16,500 ft., Littledale. 
Camp 21, Red in. 81° 41', 34° 52', 16,200 ft., July 9, plentiful 
over an area of about two square miles at tbe foot of limestone 
cliffs, Beasy Pike, 846. ISTortb Tibet, Przeioahki. Flowers 
white or pink. Fruit crimson. 

Ladaki name ‘‘ Latcbu .”—Beasy Pike. 

Mlieum Mooreroftianum, referred to by Stracliey (Geogr. 
Journ. 1900, xv. pp, 258-259) as “ a species of Eliubarb very 
common in Tibet,” is probably M. spiciforme, Eoyle. 

THXMEliJEACEJE. 

Stellera CJiam^jasme, Linn. Bp. PL p. 559 ; Journ. Linn. Soc.,. 
Bot. XXX. (1894) p. 118; Rook.f. FL Brit. Ind. v. p. 196. 

Sandy valleys, 15,000 ft«, Tliarold. Flowers green or yellow. 
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ffippophae Rliaiimoides, Linn, Sp. FI. p. 1028 ; Hook. f. FL 
Brit. Ind. v. p. 203. 

Plains of Giige, 12,000-15,000 ft., Stmchep 0* JViniei'hoftom. 
Flowers ^reeii. Fruit orange or scarlet. 


Etjphoiibiacej:. 

EiipliorMa tibetica, Boiss. in 1)0. Prodr. xv. 2, p. 114 : Jinok. f. 
FL Brit. Ind. v. p. 260. 

Between Giiula-yankti and Tazaug, 15,400-16,100 ft., Strotdiep 
Winterhottom. Witliout. locality, Beasp Pike. Flewcrs 
green. 

UliTICACEJE. 

IJrtica byperborea, Jacquern, ex B^edd. Monogr. Ifrt. p. 6S; 
Journ. Linn. Soc.,Bot. xxx. (1894)p. 118; Ileiv Bull. 1896, p. 214; 
Peterm. 2IitteiL Erg.-Heft 131, p. f375; Hook. f. FL Brit. 
Ind. T. p. 548. 

Amongst stones, 16,200 ft., Tliorold. Goring valley, 90*^25', 
30° 12', about 16,500 ft., Littledcde. Between camps 29 and 30, 
September 20, He din. 17,000 ft., Deasij Pike., 863. Flowers 
green. 

Saligaceje. 

Salix Lapposium, Linn. Bp. PL p. 1019 ; Ledeh. FL Bms. iii. 
p. 617; Heio Bull. 1896, p. 214 (?). 

Goring valley, 90° 25', 30° 12', about 16,500 ft., Littledcde. 
Pb.owers green. 

Salix scleropliylia, Anderss. in Journ. Linn. Boa., Bot. iv. (1860) 
p. 52 ; Hook.f. FL Brit. Ind. v. p. 030. 

Between Jungbwa Tol and Eakas Tal, 15,000 ft., Bfrcadnp 
IVinterlottom. Flowers green. 

Gnetacejb. 

Epbedra Gerardiana, B^all. Gat, n. 6048; Jowrn. Linn. Boa., 
Bot. XXX. (1894) p. 118; Btapf, Q-ait, Fpliedra, p. 75. 

E. vulgaris, .Emwtfas, For. Fl. p. non Mich. ; Hook.f. F, 

Brit. Ind. v. p. 640. 

Salt-impregnated soil close to salt-lake, 16,500 ft., Tliorold, 67. 
Near tbe Am Tso, 16,700 ft., Beasg ^ Pike, 861. Flowers 
yellows Fruit red. 
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Oommon on west side of Lanak La. It lias a sliglitly resinous 
smell and taste, and is calie I “ tseput bj the Ladakis, who mix 
it, when dried and powdered, with tobacco to make tso tuck;' 
a pinch of which they place under the tongue .—Deasij Fike. 

lEIDACEiE. 

Iris Thoroldii, Baker^ in Journ, Linn, Soe.^ Bot. xxx. (1891) 
p. 118 et p, 139; SooL le. FL t. 2302. 

Top of pass, 17,800 ft., Thorold, 116 bis- Sharakiiyi G-oI. 
93" 27\ 35° 50', 13,800 ft., May 29, Eockhill; 91^ 35° 16', 
16,301 ft., August S, Wellbif Malcolm. Flowers yellow. 

Ltliace.®. 

Allium Jacqiiemoutii, Begel^ in Act. Sorti Fetrojy. iii. 2 
(1875) p. 162; Sook. f. FL Brit. Ind. vL p. 342. 

Near Hakas Tal, 15,000~'17,000 ft., Strachey ^ Winterhottom. 
Flowers lilac. 

Allium Semeuovi, Eeycl, in Bull. Boc. Nat. Mosc. xli. (1868) 
1, p. 449, FI. Turk* i. p. 49, t. 8. ff. 4 et 5 ; Peterm. Mitfeii. 
Erg.-Heft 131, p. 375 ; Hooh.f. FL Brit. Ind. vi. p. 338. 

Camp 31, September 7, FLedin. Widely distributed: 88°-96°, 
35° 10'-35° 20', 14,600-17,000 ft., Wellhy ^ Malcolm. 

Flowers dull white or pale yellow. 

Allium senesceus, Linyi. 8p. PZ.p.299, var.; Journ. Lhm.Soe., 
Lot. xxx. (1894) p. 119- 

Eocky bill among stories, 16,200 ft., Thorold. Without locality, 
Deasy ^ Pike. Flowers pink. 

The same variety was collected by Conway iu the Karakorum. 

G-agea paucffilora, Turcz. in Bull. Boc. Nat. Mosc. 1838, p. 102 
(name only), et xxvii. (1854) pars ii. p. 113; Ledeh. FL Boss, 
iv. p. 143. 

Plecostigma pauciflorum, Ttircz. m Bull. Soc. Nat. Mosc. xxvii. (1854) 
pars II. p. 113; Trautv. Imag. t. 2; Maxim. Ind. FL Mongol, in Prm. 
FL Amur. p. 485. 

Omithogalum pauciflorum, Turcz. in Bull. Soc. Nat 3fosc. xxvii. 
(1854) pars ii. p, 113. 

Tulipa ornithogaloides, Fiseh. ex Ledeh. FL Boss. iv. p. 143. 

Szeehenyia lioydioides, KanitZ) PL Expad. Szechenyi Asia Oenir. p. 00, 
t. 7. ff. 1-3. 

LTXX. JOURI!!.—BOTAKY, VOL. XXXV. li 
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Tulipa (§ Orithya) sp.aff. T. eduli. Baker; Ilemsl. mJourn. Linn. &)c., 
Bot. XXX. (1804) p. 139. 

Sbarakuyi G-ok liill-slopej 93' 27', 35'-* 50', 13,800 £t., May 29, 
ItoclcMU.' Flowers yellow. 

JtTKOXCE.^:. 

Jimciis Thomsoni, BMclenau^ in Bot. ZeMimg, xxv. (1867) 
p. 148. 

J. leucomelas, Boyle, in Boole./. FL Brit. Ind, vi. p. 397, partim. 

J. membranaceus, Benul. in Jonrn. Linn. 8oc.,Bot. xxx. (1894) p. 119, 
11071 Boyle. 

Close to water, 16,200 ft., Thorold, 102. 82° 12', 34° 19', 

16,100 ft., July 31, Beasy ^ Pike., 858. Flowers white and 
yellow. 

Natabaceje. 

PotamogetOB pectinatus, Linn. Sp. FI. p. 127; Roolc.f. FI. 
Brit. Lid. vi. p. 567. 

Without locality, 17,000 ft., Booker. 

This was Zannichelliapalustris when it was collected, 

which accounts for the latter name appearing in the list of Tibet 
plants in Hooker & Thomson’s ‘FloraIndica,^ Introduction, p. 227. 

Flowers small, green, with yellow anthers. 

Triglochin palustre, Linn, Sp. PL p. 338 ; Joimi. Limi. Soc., 
Bot. xxx. (1894) p. 119; Booh.f. FI. Brit. Ind. vi. p, 563. 

Between Tisum and the Sutlej river, 15,000 ft., Strachey 4* 
Wmterl)oUo7n. Close to water, 16,200 ft,, Thorold. Flowers 
small,’ gTeen, tinged with red. 


OyPEltACE.E 

Hobresia Sargentiana, Bemsl. in Journ. Linn. Soe., Bot. xxx. 
(1894) p. 139. 

Hill-slope tw’o miles north of Murus river, !)1° 31', 33° 53', 
14,750 ft., June 21, BoeMiilL Witliout locality, Demy 4* Pike, 
839 A. 

Hobiesia sclicenoides, Boeck. in Linncea^ xxxix. (1875) p. 7; 
Book./. FL Brit. Ind. vi. p. 697, 

82° 16', 34° 51', a snij^ll patcli only, on the bare hill-side: on 

* As the flowers of the Cyper^ejc and Grammese are almost invariably green, 
with yellow, or occasionally red, anther.si, it has not been eonsiderecl woi*l h 
while repeating this under each species. 
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dry gravel liear tlie bed of a dry mountain stream., 

July 19, Deasy <|* Filce^ 889. 

Scirpus Caricis, Betz. BL Scand, Brod, p. 11; Kew Bull. 
1S96, p. 215 ; Hooh.f, Bl, Brit, Ind, vi. p. 660. 

Between G unda-yaiikti and Tazaug, 15,400-16,000 ft., Stmchej/ 
d' Wmterhottom. Goring valley, 90^ 25', 80® 12', about 
16,500 ft., Littledcde. 

Cares incurva, Liglilf. FL Scot, ii, p. 544, t. 24. f. 1; Hook-f. 
FI, Brit. Ind. rl. p. 711. 

Without locality, Beasy 4' Bile. 

Cares Moorcroftii, Falconer., ex Boott^ in Tram. Linn. Soc. 
XX. (1851) p. 140; Boot! Til. Gen. Car€ct\ i. p. 9, t. 27; Journ. 
Linn. Soc., Bot. xxx. (1894) pp. 119 et 139; BLooh, f. FI. Brit. 
Ind. vi. p. 733, with synonymv. 

Sandy, gravelly soil, 17,600 ft., Tliorold. Hill-slope two miles 
north of Mums river, 91® 31', 85® 53', June 21, Bochliill. Witli- 
(Uit locality, Wellhy 4 Malcolm^ Beasy Sf Bike., 812. 

Moorcroft (‘•Travels,’ i, p. 293) says of this species:—A very 
valuable herb-age occurs in the ^Long~ma’ or ‘ Sand-grass’of 
Ladak, which growing on the loose sandy soil and forming an 
intricate network both on the surface and beneath it, protects 
the slender covering of the primitive substratum from being 
blown away by the strong winds that sweep the valleys, and the 
whole country from being converted into a succession of bare 
rocks and mounds of sand. The ‘ Long-ma’ rarely reaches more 
than a height of ten or twelve inches, and frequently not more 
than five or six, a considerable portion of the blade being always 
buried iu the sand. The length of the root is much more con¬ 
siderable, and strikes so deep that it cannot be extracted entire. 
At a depth of five feet it was found little diminished in circum¬ 
ference, throwing off numerous lateral fibres through its whole 

course. It is sufficiently hardy to outlive other herbage, 

and in ISTovember, when there is nothing else on the ground, it 
is eaten by horses and yaks. The plant emits a pleasant smell, 
and has a sweet and agi'eeable taste, but the leaf is stiff and 
harsh with sharp edges.” (Boott, " Carex,’ loc. cit.) Flowers 
June and July. 

Cares rigida, Gooden, in Trans. Linn. Soc. (1794) ii. p. 193, 
t. 22; Ilook.f. FI. Brit. Ind. vi. p. 711. 

Witlioiit localitv, Beasy 4' Bike. 

11 2 
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Cares sabulosa, Turez. ewKimth, JEnum. FL ii. p.432 ; Beterm. 
Mitteil. Erg.“Heft 131, p. 375. 

Between camps 12 and 13, 16,160 ft., August 27, Sedin. 
Closely related to G. melanantha^ ^foy., which is cotnmoii on 
the Himalaya, and of "which it may be merely a long-beafced 
orm.—(7, B. Olarhe, 

Cares stenopliylla, WaMenh. iv Yet.-Ahad. Nya Handl. 
SiocM. (1803) p. 142 ; Journ. Linn, Soc., Bot. xxx. (1894) p. 119 ? 
JIool-,f Bl. Brit, Ind, vi. p. 700. 

Close to water, 16,200 ft., Tliorold, 

Carex nstiilata, Walilerib, in Vet-Alcad. Nya Nandi. Bfoclclw 
(1803) p. 156 ; Kew Bull. 1S96, p. 215 ; Hoolc.f. FI. Brit. Ind. 
ri. p. 734. 

Batch pass, about 17,000ft., Straohey 4' Winterhottom. Grorlng 
valley, 90° 25^ 30° 12^ about 16,000 ft., LHtledale. 


G-EAMINEiE. 

Pennisetum flaccidum, Griseh* Gesamm. Abliandl.^ Gram. 
Novha^ie?is, p. 302; Journ, Linn. Soc., Bot. xxx. (1894) p. 120 ; 
Nool'.f. FI. Brit. Ind. vii. p. 84. 

"Without locality, TJiorold., Beasy 4' Pike. 

Stipa Hookeri, in Journ. Linn. Soc., Bot. xxx. (1894) 

}). 120; Nooh.f. FI. Brit. Ind. vii. p. 232. 

Sheltered nullahs near water, 14,800 ft., Tliorold. 

Stipa mongolica, Ttircz. ex Trin. in Bull. Acad. Fetemb. i. 
(1836) p. 67 ; Ilooh.f. FI. Brit. Ind. vii. p. 229. 

Lasiagrostis moiigholica, Trin. et Bupr, m Mem, Acad. Petersh. ser. 0, 
Se. Nat. V. (1842) p. 87. 

Guge, 15,000 ft., Strachey Sf Winterhottom. 

Stipa orientalis, Trin, ex Ledeh. FI. Alt. I p. 83; Ledeh. Ic. 
PI. Boas. iii. t. 223; Nooh.f. FI. Brit. Ind. vii. p. 229. 

Tisum, 15,000 ft., Strachey 4' Winterhottom, Without locality, 
JFellhy 4^ Malcolm., Beasy ^ Bike, 

This is the common grass of the Pamir, the wliole area being 
practically covered with it.— Giles, in Kew Herbarium. 


Stipa purpurea, Griseh. Gesamm. AbJiandL, Gram. Nochmimis, 
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p. 300; Jouru^ Limi, Bot, xxx. (1894) p. 120 ; Hook, f. Fi. 
Brit. Ind. vii, p. 229* 

liasiagrostris tremiila, Miipr. Sort. Thianschan, p. So. 

Tisiim, 15,000 ft., Stracliey 4' Winterhottoin^ 16,500 ft., 
ThoroM^ 107. Without locality, Deasy 4' 

Stipa siMrica, Lam. Illusf r. i. p. 158, var* palliia, Hook. f. FL 
Brit. Ind. Yii, p. 231. - , » 

S. pallida, Munro^ ex Biithw, Grass. N. W. Ind» p. 27. 

Tisam, 15,000 ft., Strachey Winterhottom* 

Oryzopsis lateralis, Stajyf, Li Hook, f FI. Brit. Ind. vii. 
p. 234 

Shelshel river, 14,000 ft., Btrachey ^ Wi}iterhofto7n^ 

Sir B. Stracbey (Greogr. Joiirn. xv* p* 247) cites this under 
the name of O. cequiyhimis. 

Deyenxia compacta, Munro, ex Dutility Grass. Ind. 

p. 30 ; HooTc.f. FI. Brit. Lid. vii. p. 267. 

Oalamagrostis holciformis, Jaub. et Spach, III. PI. Or. iv. p. 61,"t. 340; 
louTii. Linn. Soc.^ Bot. xxx. (1894) p. 121, 

Giigd, 15,000 ft., Strachey 4' Winterbottom., At great eleva¬ 
tions, Thorold. Wiiliout locality, Beasy 4f Pike, 

BescMmpsia csespitosa, Beam. Ayrost. p. 91, t. 18. f. 3: 
Hook.f FL Brit. Ind. vii. p. 273. 

Balch pass, 16,500 ft., Btrachey 4t Winterbottom. 

Avena snhspicata, Olairv. Man. Herb. p. 17 ; Hook, f Fi>. 
Brit. Ind. vii. p, 278. 

Trisetum suhspicatum, Beauv. Ayrost. p. 88 ; Journ. Linn. 8'oc?., BoL 
xxx. (1894) p. 119. 

Balch pass, about 17,lX)0 ft., St?*achey 4' Winterbottom. 
Without locality, 16,000 ft., Thorold. 

Phragmites communis, Trin. Fund. Ayrost. p, 134; Feterm. 
Miiteil. Erg.-Heft 131, p. 375; Hook, f FI. Brit. Ind. vii. 
p. 303. 

Jugdi, October 17, Hedin. 

Biplaclme Thoroldi, Bfapfi in Journ. Linn^ Boc.^ Bot. xxx. 
(1894) p. 121. 

Sandy soil in valleys, 15,800 ft., Thorold.^ 120. Without 
locality, Beasy Pike. 
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Boa aipiaaj I/imi. Sp, FL p, 67; Soolc. f. FI, Brit, Ind. vii. 
p. 338, var., Peferm. MitteiJ. Erg.-Heft 131, p. 875. 

September 1, Hedin: 

This specimen is too poor for certain identibcation. 

Boa atteniiata, Trhi, ex Bmige^ Ferr. Siipid. FL All. p. 9; 
Smk.f. Mu Brit. Ind, vii, p. 340. 

P. alpina^ nana, ELemsl. in Joiirn, Zinn. AV>c., BoL xxx. 

(1894) p. 120. 

Slieltered vallej, 17,000 ft., and sandy gravelly, soil, on bill- 
sides, 16,400 ft., and 18,000 ft., Thorold, 26, 80, 103. Without 
locality, Beasg ^ Pike. ' 

Very cooimon on the G-reat and Little Pamir, growing in 
thick tussocks both on the open Pamir aod on the slopes up to 
the limit of Yegetatioii.—AIeock, in Kew Herbarium. 

Boa iiemoralis, Lmn. 8p. PL p. 69 ; Journ. Linn. Soe., Bot. 
XXX. (1894) p. 119; Jlook. f. M. Brit. Ind. vii. p. 341. 

Sheltered valley, 17,000 ft., Thorold. 

Boa pratensis. Linn. Bp. PL p. 07; Hook.f. .FL Brit. Ind. 
vii. p. 3e39. 

Plains of Tibet, 15,000 tt., Btraeliey IVmterhottom. 

Boa tibetica, Muiira^ ex But hie, Grasses F.W. Ind. p, 41; 
Hook.f. FL Brit. ImL vii. p. 339. 

Plains of Tibet, 15,000 ft., Bfnwheg 4* lilrikrbom^^^^^ 

Littledalea tibetica, Ilemsl. in Kew Bull. 1896, p. 215 . 

Goring valley, 90^^ 25', 30"' 12', about 1(1500 ft., LiiUedaJe. 

Glyceria distans, IVahlenb. FI. Gjfsal. j>. 86; Hook. /: Fi. 
Brit. ImL vii. p. 347, forma naiui. 

Atropis distans, Griseb. in Ledeh. FL Bosk iv. p. 888,imiia, 
Memsl. in Journ. Li/tu. Sac., Bot. xxx. (1894) p. 122, 

^At 16,200-17,000 ft., Thorold, 78, bs/llT 80 ' bS', 35'“ 18', 
16,300 ft., WelJhj cf- Malcolm. Without locality, JJeasy Fikl 

G'lycaria distans, Wahlenh., var. convoluta. 

Atropis distans, Grheh., oar. couvoluta, TrauU. iii Act. Uortl IMnm. 

1. p. 282; loum. Linn. Sac., Bot. xxx. (1894) p. 122. 

A. eoEYoluta, in Udeb. FL Bass. iv. ;j89, fonm nma. 

Close to water, 16,200 ft., TJwrold, 89 & 91. 87“ 35' 35 m' 

16,2.37 ft., July 23, ’ ’ 

Pestuca Deasyi, Mendle, in. Jonm. Bot. xxxviii. (1900) p 429 
Plateau near Folu, 10,000 ft., Dmsy. 
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^ Festuca nitidnla, Sfapf, in Mook.f, M. Brit, Lid, vii. p. ^]50. 
Tisiim, 15,000 ft., Stnichep 4’ WinterhoUom. 

Festuca siMrica, Rachel, ex Boiss, FI, Orient, v. p. 62(5; 
Mook.f, FI, Brit, Ind, vii. p. 355. 

Tisum, 15,000 ft., Stracliey 4’ Wmterhottom, 

Festuca valesiaca, Sohleich, ex Gaud, Agrosi. Relvet, i. p. 242 ; 
Mooh.f, FL Brit. Ind, vii. p. 34B. 

Festuca ovina, Binn., vai*. valeaiaca, Kochi Journ, Linn, Soc., Boi. 
XXX. (1894) p. 122; Peterm, Mitteil, Erg.-Heft 131, p. 375. 

Festuca ovina, Linn, f, Jotirn. Linn. Sac., Bot. xxx. (1894) p. 140. 
Tisum, 15,000 ft., Straeheij 4" Winferhottom; 10,500 ft., 
Tkorold, 110. Hill-slope two miles north of Mums river, head¬ 
waters of TaugtseMang, 91'*" 81', 58', 14,750 ft., BoehldlL 

September 1, Redin. Near the Horpa Tso, 16,400 ft., June 28, 
Beany 4* Bihe, 828. 

Festuca sp. 

Ill 82^*" 45', 85"', 17,108 ft., Wellby 4‘ Malcohu. 

Specimen too poor for identification. 

Agropyrou lougearistatum, Boiss. FI. Orient, i. p. 660; 
Peterm. Mitteil. Erg.-Heft 181, p. 375; Rooh.f. FL Brit. Ind. 
vii. p. 868. 

Between Gunda-yaukti and Tazang, 15,400-16,100 ft., Btraehey 
4* Wmterhottom. Without locality, Redin. 

Agropyrou striatum, Nees, ex Steud. Syn. FL Gram, p. 846 ; 
Kew Bull, 1896, p. 215 ; Roolc. f. FL Brit. Ind, vii. p. 869. 

Goring valley, 90^^ 25', 80'^ 12', about 16,500 ft., LiUledale, 
Without locality, Beasy 4" Bihe. 

Agropyrou Thoroldiauum, Oliver, in Rooh. lo, FI. t. 2262 : 
Journ. Linn. Boa., Bot. xxx. (1894) p. 128; Beterm, Mitteil. Erg.- 
Heft 181, p. 875. 

At 16,500 ft., Thorold, 108. Camp 21, September 7, Redin. 
This strongly resembles Flymus Januyinosus, Trin., and may 
prove to be a state of that plant. 

Elymus dasystachys, Trin, in Ledeh. FL Alt. i. p. 120; Ledeh, 
Ic. BL Boss, ill. t. 249; Journ. Linn. Boa., Bot, xxx. (1894) 
p. 120; Beterm. Mitteil. Erg.-Heft 181, p. 375; Roolc. f, FL 
Brit. Ind. vii. p. 874. 
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Sandy plain,, 16,000 ft., and valleys, 17,000 it., ThonM, 
Jugdi, October 17, Sedin, 

Elymns jnncens, Fisclu in Mf.m. Soc. JVat. Moae. i. (1811') 
p. 25, t. 4. 

Jb 90° 45' and 35° 16', 15,909 ft., August 6, Wellhy 4* FlaUolm. 
Without locality, Deasij 4" Pil'e. 

Eiymus laniigmosus, Trin, ex Ledeh. FL Alt, i. p. 121; Ledeh. 
[r. PL Moss. iii. t. 250. 

In 88° 20' and 35° 20', 16,526 ft., July 29, Wellhy cj' Alalcolm. 

Elymns siMriciis, Linn, PI. p. 3; Linn. Soe. Bot. 

XXX. (1894) p. 120; SooJc. f. FL JBriL Ind. vii. p. 373. 

Tisnm 15,000 ft., BtracTiey ^ Winte^'hotiom. Clost‘, to water. 
16,200 ft., Tliorold. Without locality, Beasy ^ Pike. 

PiLICES. 

Polypodium Eastatum, Tliunh. FL Jap. iii. p. 335, ot la. FI. 
Jap. p. 10 ; Mool'. Bp, Fil. v. p. 74; Kew Bull. 1896, ]). 215. 
Goring valley, 90° 25', 30° 12', about 16,500 ft., Littledale. 


YEG-ETATIOll 

As illustrated hy various Collectiofis from the Countries 
immediately hordering Tibet, 

The general character of the vegetation of Tibet is more or 
less fully described in the extracts we have made from the narra- 
tives of the various travellers whose collections are dealt with in 
this paper. We propose giving here a more connected account, 
based on data collected from all these sources, from the notes 
accompanying tbe dried plants, and from the plants themselves. 
This will involve some repetitions, which, however, are unavoid¬ 
able. But before proceeding to an examination and discussion of 
tbe data afforded by these collections, it may be useful to give 
some particulars of the vegetation of the immediately adjoinim^- 
countries. 

To Maximowicz we are indebted for the following observations 
on the vegetation of the countries immediately to the north and 
east of Tibet:— 

On the ridges of the hlan Shan and Altyn Tag, and beyond. 
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towards tbe Keria mountains, on the mud-beds (commonlj 
called loess) along the Hoangho, and the river-vallejs of tbe 
Amdo and in Tsaidam, tbe flora calls to mind that of tbe ad¬ 
joining regions of Mongolia; but in the alpine zone the flora is 
more like that of tbe mountains of North Central Asia, and tbe 
resemblance becomes greater in the drier areas. 

forests are altogether absent from the mountain-ridges of 
Chinese Turkestan and tbe confliies of Mongolia—one or two 
small areas on the eastern Nan Shan mountains excepted. 

‘‘In the Keria monntains also the few shrubs which occur, 
namely, Tcmarix I^allasii, Myricaria germanica, Garagana 
fygmma^ Hedysarum^ I^itrayna^ and Lycitim turcotnmiicuin^ are 
met wdtb only in tbe deepest ravines. 

“ Descending tbe northern slopes of Altjn Tag, between 9000 
and 7000 feet above tbe sea, we find Tamarix laxa^ Popidus 
diversifolia^ Ephedra^ HalostacJiys orgyalh^ Zygopliyllum^ Beau- 
muria, Kalidium^ Earelmia. Bhragmites^ Lasiagrostu, as well as 
some of those mentioned above; and at tbe foot of tbe mountains 
Alhagi cameloruni ajipears. 

“In tbe desert-valleys between tbe Nan Shan ridges, tbe flora, 
sparse and grey of aspect, is composed of Salsola ahrotanoides^ 
Bympegma Begeli^ Astragalus monophylhis, Stellem CJiameejasme, 
Potentillafruficosa, Festuca, and, in tbe wetter places, Sedj/sarum 
muliijugum, Tamarix elonguta^ Oomarum Salessowii, Cargopteru 
mongolica, SippopJiae^ Galimeris alyssoides, Salix^ Mulgedium 
iatarwum, Bheum spiciforme, Qentiana harhata, Adenopliora^ and 
other species of Potentilla. 

“ Tbe alpine meadows on tbe Neria mountains are small 
and are inhabited by few species, among them dwarf grasses, 
Artenfhisia parvitla, species of Astragalus, Allium, Iris, Statiee, 
Saxifraga, Androsace, and others, which are more common in 
Northern Tibet. The appearance of the alpine meadows of 
Nan Shan, situated iu a belt between 11,000 and 18,000 ft., is a 
little better, but even here they are by no means extensive, 
and are frequently interrupted by broken rocks and stony 
declivities. Here grow about a dozen species of Oxytropis 
and Astragalus, among them O. tragacantJioides, Sterigma 
sulfureiim, Orepis Pallasii, Alliuni Bzotitsianum, Potentilla 
vrmltifida. And at a higher elevation, on tbe northern side up 
to 18,700 ft., on tbe southern up to 15,000 ft., are found scattered 
specimens of Saussurea sorocephala, Feonfopoiimn alpimna^ 
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Thylacospermtm^ Sedurn guadrifidum^ Draba, alf im^ D. kimalaim, 
and Werneria nana» 

^*Some parts of Tsaidani, which is protected on all sides by 
high mountains, supports a more vigorous vegetation, altlioLigli 
the species represented are not numerous. In the swamps at 
the foot of the mountains there are Scirptis Typlm 

Htemphylla^ Sippuris vulgm'is^ and JJtricidana^ with Ehjmus 
sihmous on their margins, lu the salt plain, among the pools 
and marshes, many large areas are covered with Arimdo Phrag- 
'mifes {Ph'aginites cormiimiis)-^ the streams are fringed with 
shrubs of Mgricaria gmmmvlca^ Nifraria^ Lycimi tm^commiiemn. 
In the salt-marshes occur Kalidimn gracile, Salsola Kali, Halo- 
geton, and KocJiia mollis', in the drier areas grow Nitrario 
Bclioheri var. orggalis, Mu-rotia ceratoides, Atrapliaxis Imiceolata^ 
Memmiwria sooQigorica and jS. triggna^ and on the dunes ol‘ 
shifting sand, Kaloocylon Ammode^id^'on, IIedysa7'’uni Arhmula, 
Psamma villosa, Apoognum veneium, Tamarico Pallasii, T> lawa, 
and Artemisia campestris are the predominating plants. On the 
slopes of the Koko Nor mountains extending into Tsaidain is 
a forest of Juniperus Pseudo-Sabma ; along the rivers Bais and 
Komochu, towards the Tibetan frontier, Ta^narios PallasU attains 
a height of nearly twenty feet, and Sphcsrophysa salsida, Calli- 
gonwn imngolicim, and Qgnomorium cocclneum occur. 

The elevated plateaux around the Ivoko N’or and upper 
Hoangho are either salt-mar.4ies and very sparsely covered witli 
such herbs as Nitraria, Kalidiuyn, Polggomini Jjasomanm, Orchis 
salma, Kis ensata, Pediculaids clieilanthifolia, Pruuula sibirica, 
or expanses covered with Lasiagrostis splendens, Stipa oricntalis, 
and other grasses, or meadows in which grow Qalimeris altaica, 
Thalictrum petaloidemi, Osytropis aeiphylla, and a few Tibetan 
species, such as Hgpecomn leptocarpim and Ilymenolmna sp., for 
example. Trees and the taller shrubs have withdrawn from the 
fierce winds either into the mountaiu-passes or to the deep pre¬ 
cipices and ravines of the loess, where open woods exist composed 
of Populus PrzewalsJcii, with a trunk sometimes 70 ft. high and 
two feet thick; Hippopliae, 40 ft. high and one foot thick; Abies. 
100 ft. high and three to four feet thick; trees of Juniperus 
Pseudo-Sabina, and very frequently slirubs belonging to the 
genera Berberis, Sorbus, Ooioneaster, Lonicera, Bosa, Bibes, etc. 

“ On the high plateau of Tibet there occur not a few Mongolian 
or Siberian species, especially in the saline areas. 
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“ Certain Tangut species are found in Tibet and in some 
river-valleys where loess is absent, in the Amdo province, and 
here indeed they grow more vigorously than any other species. 
Forests at 8000 ft. and upwards on the Tetung mountains, and 
from 11,500 feet on the southern Koko Kor chain, as well as the 
thickets of the alpine region, contain upwards of 60 species; 
c.y. in the forests: Betiila Bliojpaftra^ B. alba, Bmm leueo- 
sperma, Abies Sclirenkiana, So-rhus Aucufaria, mwropliylla, 
Brumis stipidacea, seven species of Lonicera, Mihes stenocarpum, 
M. nigrum, two new species of Berberis 12 ft. liigh, and of the 
same height Bliiladelplms coronarius, Hydrangea pubesams, 
8pir<jea longigemwiis, JEleutheroaoccus senfieosus, Daphne tan-- 
gutica. In the alpine tlnckets are four new species of Rhodo¬ 
dendron, Caragana jubata, SihircBa Iremgata, Botentilla frnfdcosa, 
B, glabra, etc. 

‘‘ In the shade of the woods and thickets numerous herbs are 
congregated, often luxuriant and tall, among which are several new 
species of Senecio, Saiissurea,ixiid Salvia, Bodophyllion BJmodi, etQ, 

’‘The alpine meadows along the river Tetung, between 18,000 
and 15,000 ft., also abound with peculiar species belonging to 
the genera Corydalis, Gentiana, Bedicularis, Brimula, Lagotis, 
etc., intermingled with which are Himalayan species, such as 
Trollius ptimilus, Grepis gJomerata, Saussttrea hieracifolia, Lancea 
iihetica, Ilalenia elliptica, Dracocephalum lieteropthyllmn, etc. 

“ On the most elevated plateau of Tibet trees and the larger 
shrubs are entirely wanting. IJndershrubs, a few inches high, 
occur on tije banks of the river Yangtze (Mur-assu), Lonivera 
hispida, L. rupieola, L. parvifolia, Spiraea, Hippophae, Oaragana, 
Berberis cratisgina, Bibes sp., SalLv sp., as outliers of Siberian 
and Himalayan species. At first sight the mud or gravel flats 
seem to be quite destitute of life; nevertheless they support low 
herbs one to three inches high, growing in widely scattered 
masses, tufted, erect, or in low cushions with bare interveniiig 
spaces, many of which are found also in Amdo, but here 
they are excessively dwarfed— Incarvillea compacta, Mecompsis 
integrifolia, M, punicea, Brzewalskia, Anaphalis, Werneria, 
Gre^nanthodium, Arenaria, Banmiculus iricuspis, M. pulehellus, 
etc. But there is also a considerable proportion of new species 
—Nasturtium tiheticiwi, Barry a villosa, Androsaoe Tapete, Astra¬ 
galus spp., Oscijtropis spp., and numerous very dwarf species of 
Smisstirea, some of wdiich are very handsome. 
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Alongside the riYers, yet rarely, are meadows gay with 
Biipa peflalis, Elymus^ Comarmii, Nitrariu^ Cleynatis orientalis^ 
Alliu-m, Iris, Astragalus, Sfatice, Eheiim spiciforme, etc. 

“ At the base of the mountains to the north, as well as in the 
Tang-la Eaiige towards the south, are swamps filled with very 
dense tufts of Kobresim tihetica. 

“ All this peculiar Tibetan flora—as it were a * very cold' 
repetition of the Alpine flora of Amdo—does not seem to cross a 
diagonal line drawn between Tengri lake and Odontala (96® 
30' and 35°), for no mention is made, at least by our travellers, 
of any spec:es common to this flora and to that of Amdo, to the 
west of that line, wdiere the region is drier and more sterile, 
and a large area seems to be uninhabited. Other species, endemic 
in Tibet, in part at least, do cross that line. Heuce it seems 
proved that l^orthern Tibet may be divided into twm natural 
provinces according to the distribution of the plants. The 
western part is poor in species, and in every respect reminds 
one of the highest regions of the Himalaya and Tibet Minor. 
The eastern part, Tangut properly so-called, relatively abounds 
in species which flourish in the deep valleys of the eastern 
frontier bordering Amdo, and not a few cross beyond Amdo, 
entering Eastern Khansu, U^orthern Szeehuen, or even the Alps 
of the Shansi and Chihli Provinces, for example, A jug a lupulma, 
Anaplialis Haneoclcii, and Btellaria infraeta.^^ 

Plants of the GilgldPQliitral Expedition, 1885--1886, 

The collection of dried plants, made on this expedition by 
Dr. Gr. M. Giles, was presented to Kew, and a rough list of them 
w’as published in Col. Sir "W. S. A. Lockhart’s Confidential 
Eeport, together with some interesting notes by Dr. Giles. 
Much care had been devoted to the collecting and labelling of 
the 500 species, or thereabouts, and it was a pity, as Dr. Giles 
remarks, that the geographical and biological questions were not 
worked out; but pressure of work at Kew prevented anything 
beyond approximate determinations of the species being made. 
Kefex^ence is made here to the collection more with the intention 
of making known its existence and partial publication in an 
almost inaccessible report, than for pui*poses of comparison. 
But some of Dr. Giles’s observations deserve reproduction:— 

“ As I have already remarked in my other reports, the district 
over which the Mission vrorked is an extremely barren one. 
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Lying well beyond tbe abundant rainfall of the outer ranges, tbe 
ground in general gets, as a rule, but one tborougb wetting in 
tbe year, viz., at tbe time of tbe melting of tbe snows. From 
this it follows tbat outside the limits o£ tbe irrigated cultivation, 
where tbe band of man has made oases, tbe flora is but a scanty 
one, and is restricted to hardy drought-resisting plants, such as 
Artemisia Ahsinthium^ etc, 

‘‘ The irrigated ground yields a flora entirely distinct from 
this, which can hardly be said to be truly indigenous, as nearly 
all its members have been introduced by tbe agency of man, 
either directly or indirectly. A further exception exists in the 
narrow belt of hillside which lies just below the summer snow¬ 
lines. Here continuous melting of the snows above produces a 
land of ever-moistened soil, which has a flora peculiarly its own, 
consisting mainly of northern European forms, and which is 
quite distinct, alike from that of the dry and from the irrigated 
areas. Its bathymetric limits are from about 13,000 to 15,000 
feet, and its character appears pretty uniform alike in the rainy 
regions of Kashmir and in the dry inner ranges. 

“Erom a natural history point of view it is an unfortunate 
circumstance that our visit to the Pamir took place at tlie period 
of the year that it did. Coming, as w^e did, just after the snow 
had melted, but before the revival of vegetation, tbe collection 
was disappointingly small from the most interesting region of 
all we visited. 

“ In May but few plants had even sprouted, and had it not 
been for a peculiar circumstance, my Pamir collection might 
have been numbered on tbe fingers. This was that a very large 
number of tbe plants are provided with inflorescences of a 
peculiarly permatient character. This character, which no doubt 
serves the object of preserving the seed during the long period 
for which the plants are buried under the snow, is especially 
marked on the higher parts of the Pamir at about 14,000 feet, 
and is the common characteristic of a large number of the plants 
of the region of widely different natural orders. In one or two 
instances the preservation extended to the whole of the floral 
whorls, the androecium excepted, but in tbe majority of cases it 
extended to tbe calyx and gynseceum alone. Many of the 
plants were thus in a fairly recognizable condition, and collecting 
these naturally-preserved herbarium specimens I was able to 
avoid the annoyance of coming away cpiite empty-handed* 
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Judging from'experience of other parts of the range at the same 
level I should say that August would be the best time of the 
year for a naturalist to visit the steppe.” 

Br. Giles’s observations on the provisions for protecting and. 
preserving the seeds of tbe plants of this country are valuable, 
because they throw some light on the permanency of vegetation, 
even in the most arid regions- 

Flora of the Kuen Liien Flams, 

In 1892 Captain H- P. Pieot, of the Indian Staff Corps, visited 
the Kuen Luen Plains, in the extreme north-east of Kashmir, 
and brought home a few fragments of plants screwed up in a 
newspaper. They are enumerated in a previous volume of this 
Jou 7 'naI, XXX. (1894) pp. 107, 123-124. There are twenty-five 
species, collected at altitudes between 11,500 and 17,000 ft., 
chiefly at the greater altitude. Among them were three or four 
which bad only previously been collected by Br. T. Thomson, about 
fifty years previously. The following are not in our enumera¬ 
tion:— JBerlerls salicina, Kook. f. & Thoms., ClirijsantJimmmi 
BieJiteria^ Benth., Lindelojia Bentliami^ Hook, f., Fedicularls 
dolicliorrliiza^^ Sclirenk, Allium llandtm, Wall., and Kohresia 
Roi/leana,) Boeck. 

The Flants of Mr, Bouvalot aucl Frinee lleiirij (f Orleans s 
Jour net/ across Tibet, 

It was intended in tbe first instance to include this collection 
ill our Enumeration, hut we soon discovered that it was almost 
entirely made in China Proper. The new plants were described 
by Prof, Ed. Bureau and Mr. A. Eranchet, Preely translated, 
their note on the collection runs:—It was made almost wholly 
along a narrow- strip of country beginning at Lhassa, and, wdthout 
deviating much irom the thirtieth parallel of latitude, eontinumg 
through Bataug and Litang as far as Tatsieniou. The plants 
may he classed as the smallest of the genera to which they 
belong, and are remarkable for the almost total absence of stem, 
associated with a great development of corolla- In the direction 
of Tatsieniou the character of the Elora gradually changes; the 
plants are larger with broader foliage and more numerous flowers. 
The majority of the new plants described w^ere collected between 
Batang and Litang. They are :— Farrija ciliaris, Viola 
Silefie platfpefala^ 8. c0sjnfosa^ Astragalus Utangejisis, Bpircea 
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tliihetidiiy Ahelia angmtifolia^ Lonicera tMbetica, X. triahosanthi. 
Aster hatmigensis. G-naphalium tliiheticiimy Mhododeiidron Frin- 
eipis, F. frimulmflorum^ M. 7iigro-punetatum, Frimiila 'ritt-ata, 
P. legtopoda^ P. diantha^ P. Senrie% Aiidrosace Msulca^ ScJdsfo- 
caryum eiliare, Fedimlaris bafangensis, F. micTophyton^ Incar- 
villea Frincipis^ J. Fofivalofi, Fritillaria lophophora^ and Aletris 
lanuginosa. This wealth of new species is sufficient to prove 
that we are outside of the Tibetan region, and on the borders of 
tbe rich flora of Western China. 

VEaETATIOU 

As illustrated by the mirlous Tibetan Collections. 

The combined collections comprise 283 species, belonging to 
119 genera and forty-one natural orders. A very large pro¬ 
portion of the species are perennial herbaceous plants having 
long, often very long, thick tap-roots; almost no stem, which 
may be either unbrancbed, bearing a single or compound inflor¬ 
escence, or very shortly-branched, bearing several inflorescences ; 
a rosette o£ leaves, when unbranched, commonly lying fiat on 
the ground; and an almost sessile inflorescence nestling in the 
centre of the rosette of leaves. When the stems are branched 
the leaves are usually very small and numerous. Plants of this 
description are usually very thinly scattered, and some indeed 
are so rare that they were only observed in a single localit}^, 
or collected by only one of our travellers. 

Saussheea. 

The genus Samsurea^ (Compositse) will serve well to illustrate 
this type of plant. This genus has been selected because it is 
highly characteristic and more numerously represented in species 
than any other genus within our area. Including the very 
numerous recent discoveries in Western China and Central Asia, 
Samstirea now contains upwards of one hundred described 
species, exhibiting a very great variety in babit, foliage, and 
inflorescence. They are by far tbe most numerous in Central 
and Northern Asia, but they extend all round the northern 
hemisphere, chiefly inhabiting mountain regions. One species, 
S. alpina^ inhabits Great Britain, and it has nearly the same 

^ A selection of Tibetan species of Saumcrm was exhibited at the Society's 
rooms when this paper was read. 
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range as the whole genus, including Tibet, Arctic Europe, and 
I^orth America. Altogether fifteen species bare been found in 
Tibet, being a third more than any other genus is represented by. 
They are all herbaceous perennials, ranging from an inch to six 
or eight inches in height. Six of them are of the rosette type, 
of which JS. Tkoroldi.HemsL^ and S. Aster, Hemsl. (Journ. Linn. 
Soc., Bot. XXX. p. 115, tt, 4 and 5) are characteristic examples. 
S. sululata, C. B. Clarke, is a densely-tufted species, having crowded 
aeerose leaves; S* tanguiica, Maxim., is of erect habit, having 
solitary stems, relatively broad distant leaves, those immediately 
beneath the flower-heads being highly coloured; and tridactyla, 
8cliulz-Bip., is of a similar habit, but the leaves are deeply 
divided, and densely clothed with a white woolly tomentum. The 
last-named species was collected by Br. Thoxold at an elevation of 
19,000 ft., and its altitudinal range in the Himalayas is given as 
16,000 to 18,000 It. Indeed the genus Saussiirea apparently 
reaches the uppermost limit of flowering plants in Tibet, and 
twenty-one species have been collected at 15,000 ft. and upwards 
in the Himalayas. Seven of the Tibetan species w^ere collected at 
altitudes of 17,000 ft. and upwards; six at altitudes of 16,000 ft. 
and upwards; w'biist of the remaining two the altitudes are not 
given by the collectors. Further particulars on this point will 
be found under the heading of “ Altitudes.’’ 

Saussurea may also be cited as an illustration of the general 
dispersion of characteristic species within our area. S. Thorold^ 
for instance, is represented in ail the recent collections, though 
it w’as previously uiiknown; and Kew also possesses specimens 
of it from the mountains of Western China. But further 
information on this point will be found in our “ Enumeration ” 
and ‘‘ Tabular Yiew' of the Distribution of the Plants of Tibet.” 

Abtemisix and Tajtacetum. 

These two genera of the Compositae are so closely allied that 
they may be considered as one in our endeavours to picture tlie 
vegetation of Tibet. Both genera are widely spread in the 
northern hemisphere, inc-luding North America; and Artemisia 
reappears in the Sandwich Islands and in extratropicai South 
America. Both find their greatest concentration of species in 
Central Asia and are especially abundant in the drier regions. 
Artemisia numbers upwards of 150 species, and is perhaps nearly 
as fully developed in North America, where, in the dry regions 
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of tlie interior and soiitk-west, various species cover vast areas 
and are commonly called ^’sage bushes.” Artemisia and the 
mueli smaller genus Tcmacetiim combined are represented in 
Tibet by about a dozen species ; possibly iiaorej because tliey are 
so similar that only a trained eye would detect tbe differences. 
Ill appearance they do not differ greatly from the British species, 
except in a more stunted liahit and less development of leaf. 
Some of them are woody, hut the wood is mostly produced under¬ 
ground, or under stones, or in densely matted ramifications close 
to the surface of the ground. In the drier parts they constitute 
one of the predominating elements in the vegetation of Tibet. 
Tanacetmn tiheticmi furnishes, according to Mr. A.rnold Pike, 
the only vegetable ^ fuel in some parts of the coiiiitry. The 
Ladakname of this plant is ‘‘ hoortze,” which is mentioned, though 
variously spelt, by nearly all travellers ; yet Pike and Hediii are 
tlie only ones who collected specimens. Pike collected it in 
fiower at an elevation of 16,200 ft. iu iN'orth-west, and Hedin in 
2^orth Central Tibet. Tanacetumfruticiilosim is another woody 
species, and is known to the Ladakis as “ tehuktchuk”; and AjHe~ 
misia macrocepliala as “ cumtchen.’’ Therefore it is evident that 
they distinguish some of the species. At the same time it seems 
probable that the name hoortze ” is applied to more than one 
species of these strongly scented plants. 

Taraxacum and Crepis. 

There are three or four species of each of these genera, some 
of which must be rather common in widely separated damp 
situations and will he alluded to again under Useful Plants.” 
Pike collected specimens of Taraxacum hicolor, DC., at an 
elevation of 16,100 ft., having roots at least a foot long, whilst 
the portion above ground was less than two inches. 

Several other genera of Compositiu are probably more con¬ 
spicuous from their colour, but they will be dealt with under 
that head. 

Astracalus a 7 id Oxxtropis. 

As components of the vegetation these two genera of the 
Legumiiios®, like Artemuia and Tanacetmn of the Composite, 
may be treated as one, because they are indistinguisbable, except 

^ In explanation of this it may be mentioned that the only fuel to he had in 
many parts of Tibet is yak dung, of which the travellers usually found 
abundance. 

JOUEX.—BOTAXr, VOL. XXXV. S 
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"by clo^^e examination. Nearly a thousand species of Astragalus 
are described from the Old World, chiefly from Central Asia, 
and there are perhaps two hundred in America, extending from 
the Arctic regions southward through the Andes. About two 
hundred species of Oxgtropis have been described, and they are 
confined to the northern hemisphere. Thus we hare here another 
parallel to Artemisia and Tanacetum^ and a third may be found 
in the prominence of the fwo groups in the vegetation of Tibet; 
but the Astragali generally have much more conspicuous flowers 
than their counterparts in the Compositte. Notwithstanding 
the fact that the AstragaJi are exceedingly iimneroiis in species 
ill Central Asia, we have only fourteen frojn Tibet. This may 
be due to the fact that similar species were passed by as the 
same as others already collected. On the other liand, the fact 
that some of the species are represented in every collection, or 
nearly so, stands against there being much confusion in this 
direction. To give an example: Ojrgtropis mierophylla, BO., is 
in every collection save Littledale’s, and from the most distant 
localities. The specimens vary in having leaves and peduncles 
from one to six inches in length; and a specimen collected by 
Piki^ must have had a thick, woody root that penetrated the 
ground to the depth of at least two feet. The majority of these 
Astragali may be described as exceedingly diminutive dense 
shrubs, having relatively thick branches due to the persistent 
bases of the greatly crowded leaves. There are others, such as 
A. irihidifolius, ■which have slender, trailing branches, apparently 
of only one seasons duration. Another type of growth is 
furnished by A. Heydei^ Baker, which has also deep), p)ermaueut 
root-stocks, from which annual branches are produced some 
distance down among the stones, w^hich bear a few leaves and a 
cluster of dowers just above the medium in which the plant is 
growing. This last type of growth is exhibited by a number of 
other Tibetan plants, notably by Corydalis Hendersoiii, HemsL, 
Oapsella Thomsoni^ Hook, f., Cochlearia scapifora^ Hook. f. et 
Thoms., Braya^ sinensis, HemsL, Thermopsis infiata, Canib., 
Mieroiila iihetica, Maxim., JSfepeta longihracfeata, Eeutb., Draco- 
cepJiahm lieterophylhm, Benth., and Bupliorhia- tiletana, Boiss. 

G-ramiheh: and CrPEEACEiE. 

The total number of grasses is thirty sjpecies, belonging to 
fourteen genera; of sedges nine, belonging to three genera. To 
tisese may be added one rush, making a total of forty species 
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of this class of plants. This probably does not exhaust the 
number existing in Tibet; partly due to their similarity, and 
partly to close grazing which would prevent flowers being 
produced. IFe have the evidence of the travellers, repeated in 
their respective “ Itineraries,” that relatively luxuriant pasturage 
was found in certain valleys and sweet-water lake districts, and 
it is further clear that abundance of pasturage must exist some¬ 
where within the range of the enormous herds of roaming animals 
that so astonished some of the travellers. On the other 
hand, long stretcbes of country were traversed in which grasses 
occurred only in tufts, like the majority of the other plants. 

CuSHIOX-IilKE PlAHTS. 

Poremost amongst these is Thylacospermum Tivpifragiim^ 
Schrenk, Caryopbyllacean This is like a coarse moss with the 
stems so crowded together as to form a consolidated mass, 
Ar&iiaria musciformis, IPall., and Btellaria decumbens, Edgew., 
belonging to the same natural order, are similar in grow’th, hut 
the cushions do not attain the great size and density of Thylaco- 
sperm-urn. A'nd}'Osace Ta^yete^ Maxim., and other species of Primu- 
laceie display the same peculiarities. 

Woody Plants. 

The woody element in the vegetation of Tibet within our limits is 
exceedingly small, including nothing more than afoot above ground, 
and, with the exception of the Asfrayali smd Artemisice^descTibed 
in preceding paragraphs, such woody plants as exist are extremely 
rare and mostly near the confines of the country* Clematis 
orientalise L.,is the tallest, so far as our specimens go, being just 
about a foot to the top of the inflorescence. Eockhill collected 
it in longitude 94° 45', where it was abundant at 14,000 ft., and 
Deasy and Pike collected it in 82° 41', and note that it had been 
observed three days before. There is no evidence of its existence 
between the longitudes given. Nitraria Bclioherie which grows 
five or six feet high in favourable situations outside of Tibet, is 
represented by a fragment collected by Hedin in S. Tsaidam. 
Mprieayda prostrata. Hook. f. et Thoms., is widely spread, but it 
is quite prostrate and makes branches at the most six inches long. 
The variety of Fotentillafruticosa, L., attains similar dimensions. 
Of Caragana pygmma, DC., there is only a single specimen from 
Gugo. Lonicera liispiia, Pall., collected only by the Littledales, 
ill the Goring Yalley, grows larger in the locality named, where 

s2 



21S 


ME. W. li. HEMSLEY 01^ TEE 


vegetatioB is not so sparse as in many parts ; but its size eonld 
not be determined from a detached bi’ancb. Ilippopliah Mltmu- 
nokles, L-, like Ckra(fana, is only from the Plains of G-uge, wliere 
it was collected by Strachey and Winterbofctom. One species of 
Salix from the Groring Yalley and another from the Plains of 
Gnge thMd Ujkiedra Ge7'a-rdiana complete onr list of woody plants. 
The wallows are represented only by very small specimens. The 
Mpliedra is perhaps the most woody of all, having very stout 
root-stocks and trailing branches a quarter of an inch thick ; it 
is common in 'Western Tibet at elevations between 16,000 and 
17,000 ft. The absence of Jmiiperm from all the collections is 
remarkable. 


pLESHX-nEAVED PLANTS. 

With the exception of the Crassulaeese— Sedum and Bern per- 
vimim^ of which there are ten species—fleshy plants are rare in 
Tibet. The species of Bedum inhabiting the Himalayan and 
Tibetan regions are in need of revision, consequently w-e are not 
quite sure of our names in all instances. Several species are 
apparently not uncommon in the west, and the species w’e have 
named quadrifidum with some doubt was collected in very distant 
localities, and as far eastward, at least, as the ninetieth meridian. 

Laeq-e-leayed 'Plants. 

Mheim spieiforme, Eoyle, is the only plant having leaves of 
considerable surface; but the specimens collected probably do 
not bear the largest produced by this species. The blade of the 
largest leaf is only about four by three inches. Still, in certain 
districts, of considerable area, this plant must be very conspicuous 
in the vegetation. Hew possesses specimens collected by 
Przewalski, Hedin, the Littiedales, and Beasy and Pike in very 
distant localities. Pike notes that it was plentiful over an area 
of about two square miles in 81° 4d' and 34° 52', and “ seen once 
or twice afterwards, but not common.'^ Purther particulars of 
this plant are given under ‘‘ Useful Plants.” 

Aquatic (md Maesh Plants. 

Bmmnciilm aquafilis^ Sippuris vulgaris^ Myrioplvyllimt rertk 
and Potamogeton pectinatus are the only true aquatics 
in the Kew collections, and each one is in only one collection. It 
seems highly probable that the freshwater lakes and waiter- 
courses have not been exhausted in this direction* Marsh plants 
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aud plants inliabiting the moist ground near the shores of the 
lakes are also fe\ver than might hare been expected. The genera 
Manunctdns^ Seliniim^ Cremantliodiiim^ Fleiirogyne^ Gentiana, 
Fedieidcvris^ Fohjgonum^ and Triglochin are represented by 
moisture-loving species. Some of the sedges and grasses are most 
likely confined to wet ground, but evidence is wanting. Plirag- 
mites eommuiiis may be classed here. ZanniclielUa pahistriSy 
mentioned at p. 142 as having been found by Hooker at Bhomtso, 
proves to be Potamogetofi pectinatiis. 

Bxjlboits and ’ Tubeeoits Plais'-ts. 

The small number of species coming under this head is one of 
the most inexplicable facts connected wnth the vegetation of 
Tibet, though it is also true that bulbous plants are rare 
among tlie high-level plants in all parts of the world. Gagea 
pcmeijiora, collected by Eoekhill only, and three or four species of 
Allium are the only bulbous plants in the collections. One species 
of Allmm — A, Bemenovi —is widely distributed and very abundant 
in some localities. This species was collected by Hedin, and 
Wellby and Malcolm, and it is probably the one referred to by 
Eoekhill as being very plentiful at altitudes above 15,000 ft., 
though they sought it in vain below this level. "Wellby and 
Malcolm, who had to subsist largely on this onion during part 
of their journey, note that it was commonly distributed between , 
88® 20' and 96® along the thirty-fifth parallel. A, Jacquemontii^ 
collected by Stracbey and Winterbottom in W. Tibet, has also 
an edible bulb. 

AKiftTAi Plants. 

The conditions are not favourable to the development of 
“animal” plants—that is to say plants which have only one 
growing season, springing from seed and flowering within a few 
weeks, or at all events before the end of season. The following 
appear to belong to this category:— Hypecoum leptocarpum^ 
Fleuroggne hr achy anther Gentiana fenella, G, humilis, G, 
Tliomsonij G. aquatica, G* Itoclchillii^ Salsola collina, B. Kali, 
and Salogetofi glomeratus. All of these plants are apparently 
very rare in Tibet, and, with one or two exceptions, represented 
in only one of the collections. Thus Gentiana tenella : “ only 
one or two specimens seen, although I looked closelv ” (Pike). 
G. humilis I ‘‘very scarce” Pleurogyne hracliyantliera % 

“the only specimen I have seen"’ (Pike)—a diminutive plant 
bearing one flower. 
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In addition to the foregoing, some of tlie plants tal^eii for 
perennials mav be inonoearpic, but of biennial or two seasons’ 
duration, as many plants of this class form large tap-roots in 
wbicli is stored during tbe first season the food required for tlie 
flowering and fruiting season, 

Meco?ioj)sis Jiorridula, one of tbe most conspicuous and widely- 
spread plants of Tibet, probably flowers only once tlioiigli of two 
seasons’ duration. 

BmiXTJTIYE Plaxts. 

Ill !riore than one place stress has been laid on the fact that 
Tibetan plants generally are of small dimensions; but some of 
tbein are so exceedingly small as to merit attention on that 
account; and it is among the annuals that some of the smallest 
are found, uotahly Pleurogyne hr achy anther a ^ Genttana TIioriisoni\ 
and G, aquafica^ wbieb are sometimes not more than an inch 
high with a solitary terminal flower. Among others of excep¬ 
tionally reduced proportions are: Raminviilus trieuspis^ R, sihtilis, 
R, involucratus^ Anemone imhricata^ Corydalis Roweri, Riitrerna 
P 7 zewiihhi% Arenaria Littledalei^ Saxifraga farca^ and Sediini 
Frsewahlciu So many others are small for their respective 
genera that it is sufficient to put the fact on recoi'd. But Iris 
Thorolcli^ having narrow, grass-like leaves, rising at the most six 
^ inches above the ground, and solitary, yellow flowers, barely 
emerging from the ground, specially deserves mention as the 
miniature of its genus. Going back to the first of these 
diminutive plants, Ranunculus tricuspis; there are specimens 
of this at Kew from Mongolia, collected by Przewalski, and frcnn 
Tibet, collected by E-ockhill and Pike; therefore from very distant 
habitats; and the specimens all appear to have attained normal 
dimensions. Pike collected his specimens in moist soil, near a 
small stream, in about and 34°, at an elevation uf 17,000 ft. 
The largest specimen is less than three inches long, including the 
tap-root, which is not whole, having been broken ofl' when 
removing tli^ plant from the ground. It has about half-a- 
dozen stalked leaves witli a three-lobed blade, about a quarter 
of an inch long, and one flower. Only the blade of the leaf 
apjsears above ground and that is spread out horizontally. The 
solitary flower, about a quarter of an inch in diameter, is scarcely 
rai.^ed above the outspread leaves which encircle it. This 
interesting little plant is evidently a perennial, which pro])agates 
itself vegeiatively by very short stolons. 
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CoLouBS of the PLOWERS or Pruit. 

Por our purpose colour in flowers includes everything excepting 
green. Excluding the Cyperaeese, tlie Graminese, and a lew 
other plants which have very inconspicuous flowers mostly 
exhibiting colour only in the anthers, which are usually yellow, 
rarely red, there are 241 species to account for. Eoughly classed 
as white or some vshade of yellow, of red, or of bine, according to 
the dominant primary, the following figures are obtained:— 

Elowers wMte . 44 

„ some shade of yellow.... 81 

„ „ red. 70 

„ „ blue .... 46 

"We have no precise data for comparisons, but it may be safely 
asserted that there is as much variety and brilliancy of colour in 
the Tibetan Flora as there is in the British Flora. Here the 
comparison ends, because there is nothing in Tibet to match the 
masses of colour produced by bluebells, buttercups, primroses, 
heather, and other native plants. On the other hand, the intensity 
of colour characteristic of the Alpine flora of Europe is not 
equalled in Tibet, even individually. Compared with the remote 
Insular Flora of St. Helena, the advantage of colour, if any, is 
with Tibet. In St. Helena, for example, blue and red are almost 
wholly -wanting in the native flowers, -which are usually white, or 
white and yellow. In a less degree this is the case in the Sand¬ 
wich Islands. 

The connection between colours and insects in i^elatioii to 
pollination we shall not attempt to discuss; but in the 
“ Itineraries ” we have repeated all the references to insects, 
including a list of butterflies observed by Dr. Thorold. 

The Tibetan species of familiar genera have mostly flowers of 
the same colour as the predominating one in- British species. 
Thus Manunculus, yellow; Sedum, red or yellow; Artemisw, 
yellow ; Grentiana^ blue; Sciussurea, red; Astragalm^ blue or red; 
Potentillaj yellow; Delphinium^ blue; and Aster^ blue. The 
Cruciferse are mostly white or yellow, and the Caryophyllace® 
mostly white. 

A better idea of the appearance of colour in the vegetation 
may perhaps be conveyed by means of a selection of plants haiing 
either conspicuous individual flowers, or conspicuous infiores- 
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cenees-—lieads or clusters of fli*wers. It will perluips be as well 
to present iliis information iii a tabular form. The colour is 
tliat noted by the collectors; the diameter is that of individual 
dowers or inflorescences (Lirguminosse, Composite, etc.) taken 
froni the specimens; and the degree of prevalence is deduced 
from the number of collectors partly, and partly from collectors' 
remarks accompanying the specimens, and lias reference to them 
only as eoinponents of the iFlora of Tibet. 


2^anie. 

Colour. 

Binuieter or 
length. 

Prevalence. 

Cieiiudis ormifaik . 

Yellow. 

U in. 

Rare. 

Delphinium . 

Blue. 

1 ,, 

Cominou. 

Meeotmpais horridida ,... 

. Blue. 

u „ 

Common. 

Braya ninenk . 

White. 

1 

2 O 

Rare. 

Parrya macrocarpa .... 

Purple. 

1 „ 

Rare. 

Geranium collimmi .... 

Blue. 

n 

4 V 

Rare. 

T'hennopftk .. 

. Yellow. 

•7 

Frequent 

Common. 

Astraqahis . 

Puiple. 

1 i, 

Suiifraga . 

. Y^ellow. 


Frequent. 

jUter . 

. Blue. 

U 

Common. 

Cremantliodmm . 

YYllow. 

u- » 

Frequent. 

Saussurca . 

Purple. 


Common. 

Pedmdaris .. . 

. Bed. 

0 

fj 

Frequent. 

Mheuni sp)icifov}nu ...... 

Red, 

9 

Frequent. 



^ y? 

Allium mie&cens . 

. Pink. 

1 „ 

Frequent. 


TThere only the generic name is given in the preceding table 
it should be understood that there are several similar species and 
that, taken collectively, they constitute a more or less conspicuous 
feature in the vegetation. To the foregoing might be added 
several genera of cusliion-like growth belonging to the Crucifera?, 
Caryopbyllacefe, Prinuilaceje, etc., which produce a profusion of 
flowers, individually small, though collectively conspicuous. 


Eepkobuction, Propagatiok-, and Dispeesios". 

One of the most interesting questions connected with this 
inquiry is : How does this scanty vegetation maintain its hold 
under such adverse conditions? And this leads to another: Is 
the vegetation increasing or decreasing ? The first question is 
much easier to answer than the second, because we have the 
evidence before us. There are two modevS by which reproduction 
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or propagation may be effected; namely, 'by seed and by vegetative 
increase. It bas already been explained that few of the Tibetan 
plants are annual or monocarpic, and that most of those species 
which are, are exceedingly rare and only met mth as solitary 
iiidividnals. It is possible, however, that individuals are much 
more minierous in some years than in others. With regard to 
the production and maturation of seed, there seems no reason 
why every species or almost every species in the Flora should not 
do so, as it seems to be quite independent of altitude. About 
twenty-five per cent- of the species are represented by dried 
specimens bearing ripe fruits and seeds, and these species comprise 
members of almost every natural order in the Flora. Many of 
those not represented by fruiting specimens were collected too 
early in the season to secure fi‘uit. Some of the plants produce 
seeds very copiously, and, given the conditions favourable to 
germination and subsequent growth, there ought to be an 
increasing vegetation; but the perennial drought, the shifting 
sands, and the large herds of herbivorous animals, conjointly, are 
probably sufficient to prevent the spread of most plants. Among 
the plants which undoubtedly increase vegetatively are the 
species of Allium^ from bulbs; the cushion-like plants, by 
successive brandlings or offsets; and the trailing plants, by 
runners or rooting of the new branches. Doubtless most of the 
grasses increase in this way, but perhaps only enough to make 
good tlie previous season’s consumption. But under any circum¬ 
stances a3id conditions the spread of plants vegetatively in 
Tibet must be a very slow process, because none of them, so far 
as we know, produce runners or rooting branches of great 
length. 

The dispersal of the seeds and fruits of plants by wind and 
other agencies in Tibet is certainly much greater than the pro- 
babibties of successful germination in the localities to which they 
are transported. It is a significant fact, however, that the 
achenes of Saussurea^ one of the commonest and most widely 
spread genera, have a plumose pappus, and might be carried 
almost any distance and height by the prevailing winds. Further, 
there is not a seed produced in Tibet which might not he con¬ 
veyed in the great sand-storms ; but the chances of their meeting 
with favourable conditions must he very remote. The few 
berry-bearing plants, such as JEpJiedra^ MippopIiae\ Shtid Bitraria, 
have an equally small chance of being successfully dispersed by 
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birds. Oil the whole it seems probable that tlie increase in 
Tegetation in Tibet, if any, must be exceedingly slow. On tlie 
other hand, there is apparently no positire eridence that it ever 
was more general than at the present day. 

VEGETATION 

As illustrated' hi/ the Altitudinal limits of iFloivering iPlants in 
Tibet and the adjoining Countries, 

At the meeting of the Society on April 19tb, 1900, my colleague, 
Mr. H. H. W. Pearson, and I gave a preliminary account of the 
collections made by Deasy and Pike, Wellhy and Malcolm, and 
Sven Hedin, illustrated by a selection of their plants. Special 
attention was directed to the great altitudes at which some of 
Beasy and Pike’s plants were obtained, based on the figures given 
on the labels accompanying them. These particulars were pub¬ 
lished in ‘ Isatiire/ Ixii. (1900) p. 46, and in the ‘ G-ardeners’ 
Chronicle,’ xxvii. (1900) p. 303, and probably elsewhere. It is 
there stated that the highest point at which flowering plants had 
been found w^as 19,200 ft. above sea-level, and a list of nine species, 
purporting to have been collected at 19,000 ft. and upwards, is 
given. Subsequently it was ascertained that the altitudes of this 
expedition had been erroneously calculated, and Captain Deasy 
has since supplied the corrected determinations, which appear in 
our “ Enumeration.” According to these corrections, 17,300 ft. 
was the hightest point at which they collected, and only one 
plant, Clieiranilius Imnalayensis, was found at this elevation. 
Astragalus TLeijdei and Oxgtropis fatarica, originally recorded 
from 19,200 ft., were actually taken at 17,100 ft. It is possible 
that some of the other observations on record in this paper are 
too high, and some of those previously published are certainly so. 

Dr. O.Drude(Petermann’s ‘ GeographischeMitteilungen,’ 1894, 
p. 92), in a review^ of the report on Bower and Thorold’s collec¬ 
tion, w^hich is in the Society’s Journal^ vol. xxx., qriestions the 
correctness of the assumption, there enunciated, that 19,000 ft. 
w as the greatest altitude at w^hich a flowering plant had been 
collected or observed ; and he goes on to say that Hemsley appears 
to have overlooked the record of Schlagintweit’s discoveries. 
It is true that the original record had been overlooked, as well 
as subsequent versions of it and references to it j and it seems 
desirable to subject Schlagintweit’s data to a critical examination 
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Iiere. Brude liimself states, in tlie place cited, that Selilagiiitweit 
(‘,EeiseHin Hocliasien,’vol. iv.) places the extreme upper limit of 
flowering plants at 6038 metres (=19,804 ft.), in a higher 
latitude even than Tibet. The name of no plant is given bv 
Brude, and we have not been able to refer to the Grerman wort 
from which he professes to quote. But in 8chla glut welt’s 
English work (‘Eesuits of a Scientific Mission to India and High 
Asia,’ ii. p. 501) is the following paragraph :—“ The very extreme 
limit of phanerogamic plants appeared in Western Tibet, on the 
north-eastern slopes of the Ibi-gamin pass at a height of 19,809 
ft., next in order come those of Gunshaiikar, in Gruari Hhorsum, 
at 19,237 ft., or 572 ft. above the limit of snow. In the Hima¬ 
laya the highest plants were found at 17,500 ft., on the slopes of 
the Janti pass.” Incidentally it may be mentioned that Schlag- 
intweit gives the height of Ibi-gamin as 25,550 ft., and the height 
reached as 22,259 ft. Here, again, no names of plants are given; 
and Tchihatehef (‘ Vegetation du G-lobe,’ ii. p. 615), who refers to 
Schlagiiitweit’s writings, and gives the limit as 6037 metres, is 
also silent on this point. Schlagintweit’s “ Einleitiing” to Klatt’s 
‘ Die Compusitas des Herbarium Schlagintweit,’ repeated in the 
‘ Journal of Botany ’ (vi. 1868), is almost as indefiuite. He takes 
the genera Artemisia and Saussurea to illustrate the distribution 
of the Compositse, and of the latter genus he says that it begins 
to predominate at the upiper limit of trees, and that some of the 
species are among the phanerogams reaching the greatest altitudes. 
Further on, he mentions S. Belliagintweitii as a species ascending 
almost to the snow-line, on the south side of the Huen Luen 
range, having just before stated that the snow-line on the south 
side of the Karakorum range is at about 19,400 ft. Turning to the 
description of this species, where its localities are given in detail, 
the altitudinal range is from 13,800 to 15,500 ft.; and of two 
other species, B, siihulatii and B. Thomso7iii, specially designated 
as high-level species, 17,000 ft. is the upper limit recorded. 

Taking all things into consideration, and especially the light of 
later explorations, there seem to be strong reasons for doubting 
the correctness of the highest altitudes recorded. At the same 
time it must he. admitted tiiat, given nooks and crevices Iree from 
snow and seed conveyed thither by wind or birds, a plant might 
thrive as well at 20,000 ft. as it does at 17,000. Indeed Bail, 
Ohrist, Whymper, and others agree that the only upper limit is 
perpetual snow. 
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Before enteriug upon a discussion of the altitudinal distribu¬ 
tion of tlie Tibetan Biora, it may be instructive to glean some 
data from collect ions made in adjoining countries. 

The collection made by 8ir Martin Conway and Mr. McCormick 
wbeii exploring the Hispar and other glaciers of tlie Karakoriiiu 
range, in 1892, was worked out at Kew, and is useful for com¬ 
parisons. Its eomposition follows ;— 



Orders. 

Genera. 

Species. 

Pulvpetah'e ... 

...... 17 

54 

90 

Giimopetahe.. 

. 15 

50 

80 

Iiicoiiipletjie.. 

. 6 

8 

12 

CTYiunospermte. 

0 

2 

2 

Monocot vledones. 

. 6 

9 

10 

Totals . 

. 46 

123 

200 


Tlie predominathig natural orders are :— 

j Species. 

Species. Brought forward .. 99 

oO llammcuiacese . 7 

17 Saxifragacece. 7 

17 
14 
13 
8 

99 

With the exception of the Eoraginacese, the orders and the 
proportions of species are very nearly the same as in the Elora 
of Tibet. 

This collection was made between 74^' 30' and 76^ 42', and 
between 35° 38' and 36" 15'—that is to say between Nagyr, at 
7790 ft., and Skoro La, at 17,320 ft.; and the highest point reached 
was Pioneer Peak, 22,600 ft. Eleven species of flowering plants 
were collected at 16,000 ft. and upwards, namely :— 


Isop^riim pmutUJlovmn. . 16,000 ft. Saxifraga mhricata .. 16,000 ft. 

Farriia €,rmij>a .. 16,500,, „ oppontifvlm. , 17,000,, 

Vhf'imnthm Idmalayensis, 16,500 „ „ IUrcuhis .... 17,320 „ 

Lychnis apetala . 16,400 „ Sednni tibeiicum . 16,500 „ 

Astragalus confertus .... 16,500 „ Leontopodium alpimim. . 16,500 „ 

Potent ilia higlisii ...... 17,0C0 „ 


Grassitlaceae . 7 

Crentianacete. 7 

Labiatoe. 7 

Primulaceie . 0 


140 


Coiiipositae.... 
Cruciferte .... 

Eosaceas. 

Legiiminosge .. 
Boraginacese .. 
Caryophyllacese 
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N’o new species were discovered on this expedition and onlj 
one orchid, Orchis latifolia^ was collected. 

Another collection presented to Kew, a collection which was 
confidently sii])posed to contain a number of noveltieSj was made 
near Tatung by H. E. Hobson, Esq., in 1897. Tatung belongs 
politically to Tibet, and is situated on a strip of territory that 
wedges into Sikkim. It is in 88'" 35' and 27° 51', at an elevation 
of about 11,000 fc., and is really within the humid region of the 
Himalayas. The following is a rough analysis of the composition 
of the collection, which, contrary to expectation, contains no 
striking noveltv, though it may prove to include a few iindescribed 
species when the material comes to be more critically examined. 


Orders. 

Genera. 

Species 

EamuiciilacecB . 

. 9 

23 

BerheridaceiB. 

. 1 

2 

Papaveraceas . 

o 

4 

Fiimaviacere. 

. 1 

6 

Cniciferm . 

. 11 

16 

Yiolacese. 

..... 1 

7 

Garyophyllacese. 

. 5 

14 

Tamariscacefe. 

. 1 

1 

Hypericaceae. 

o 

5 

Geraniacese. 

. 3 

9 

Aceracese. 

. 1 

1 

CoriariacecB.. 

. 1 

1 

Lea'tiininos^e . 


9 

Eosacece. 

. 11 

32 

SaxifragacejB. 

. 9 

22 

Crassulaceoe . 

. 1 

6 

EroseracetB. 

. 1 

1 

Onagracese . 

. 1 

4 

Cucurbitaceae. 

. 1 

1 

Umbelliferte . 


11 

Araliacese . 


4 

Caprifoliaceae.. 

. 4 

7 

Eubiaceae.... 

. 3 

5 

Valerianaceaa. 

•7 

.■> 

•> 

Dipsacete. 

. 4 

4 

Compositae. 

. 20 

54 

Campanulaceae .... 

. 4 

9 

Ericaceffi. 

. 0 

15 

Primulacefe. 

...... 3 

20 

29 

121 

291 
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Orders. 

Geiieiai. 

Species. 

29 

121 

291 

Oieaeese .. 

. 1 

1 

Asclepiadaeete . 

2 

2 

n eiitiauace[e .. 

. 4 

12 

Boraainacece . 

. 5 

7 

Convolvulacem ...., 

. 1 

1 

Solanaceie . 

. 1 

1 

Scrophulariacete_ 

. 4 

17 

Orobaiichacem. 

. 1 

1 

Lviitibnlarinceie. 

. 1 

2 

Acjintiiace^e . 

. 1 

1 

Selaniaacere . 

. 1 

1 

Labiatte . 

. 12 

17 

Plaiitaginacece ..... 

. 1 

1 

PolTaonacefe . 

. 4 

17 

Eipdiorbiacea?. 

. 1 

1 

Urticaceir . 

2 

2 

Couifei*;e. 

. . . . , o 

(■; 

Orcliidaeefe .. 

. 12 

23 

Scitaiihnete.. 

. 1 

1 

Iriilaceie. 

. 1 

2 

Amarvllidaceje . 

. 1 

1 

Liliacece . 

. 9 

15 

Jimeacefe. 

2 

10 

Conimelmaceie . 

. 1 

1 

Aracece . 

. 1 

1 

OvperaceiB . 

. 3 

'7 

CTraiiiiuece . 

. 12 

13 

Ferns k Allies. 

. 17 

36 

Totals.... 57 

226 

491 


The foregoing list offers many interesting points of comparison 
with the Tiora of Tibet. The proportions of orders, genera, and 
species are much the same, whilst the totals are much higher, 
thougli the area over which they were collected is very small. 
Legiiminosm and Composite are relatively much less numerously 
represented, whereas sixteen additional orders come in, and tlie 
nuinher of petaloid monocotyledons is proportionately much 
larger. The Orchidacese, for example, absent from our Tibetan 
collections, though Oreliis salina w^as collected in the Koko Nor 
region by Przewalski, are represented by no fewer than twelve 
genera and twenty-three species. And ferns and other vascular 
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cryptogams riumber seventeen genera and thirty-six species^ 
FiguratiTely speaking, a step further north we enter the dry 
barren region of Tibet. 


Flora of the Mimala//as from lopOO ft. and above. 


Eaiiuiiculacei'e. 

Berberiilacere . 

Pa|)averaeet '’2 . 

Fiimariaceie. 

Crueifene. 

Yicdiiceie . 

C:iryo])liylUicet-c‘.. 

Tamariseaceie. 

Geraniaeeie . 

Legumiiiosfe. 

ftosacei-t {Fotentilla) ... 

Saxifragaceie {Saxlfraga, 20) 

Cra.s.siilaeefe. 

llalori'hagiclaceie. 

Umbel lifera>. 

Capri foliaceie. 

^’ale^ialiaceie . 

Oompositrt (SaiLssurea. 21) . 

Campauulacete. 

EricacejR . 

Priiniilaceie {Frimula^ 17). 

CTeiitiaiiaceie {Gentiana, 13). 

Boragiiiace.’e . 

Scropliulariacese {Fedmdarls., 13) 

Selagiiiacea (Lagotis) . 

Labi! it re ... 

Chenopodijicere .. 

Polygoiiacere {Fohjgomimi 13) ... 
Euphorbiacero {Euphorbia^ 3) ... 

Urticacere...... 

Salicaeese { Salu-} . 

GoiiitVrre {Jimiperus) . 

Orchiilaeeie {Herminimn) . 

Liliacere ... 

Jimcacere {Jaums) . 

Naiadacere . 

Cyperaceie (Or/rea*, 12} . 

Graiuinere {Fua, 8) . 


Genera. 

,s 

1 

.■> 

. i 
17 
1 
6 
1 
2 

1 

'j 

2 

. 1 

o 

. 1 
. 1 
. 10 


4 

0 

4 

1 

10 


1 

1 

1 - 

I 

1 


1 

3 

o 

o 

14 

149 


Species. 

21 

1 

3 

8 

34 

1 

28 

1 

2 

28 

13 

23 

12 

1 

10 

1 

73 

3 
5 

22 

16 

10 

20 

4 
18 

4 

15 

o 

1 

8 


4 

4 

4 

20 


470 


Totals 


38 
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The preceding summary of the Himalayan Plora from 15.000 ft. 
and upwards w'as compiled by Mr. Pearson from Hooker’s Tiora 
of British India,’ and can only claim to be a very rough approxi¬ 
mation, whether as affeetiog the author or ourselves. It is 
sufficiently correct to afford a basis for comparisons, a few of 
which are given :— 

Orders. Genera. Species. 

Hiiiialaya . 38 149 470 

Tibet. 41 119 283 

This brings out the fact that the poorer Plora in species is the 
richer, relatively, in genera and orders, -which is in accord with 
most poor Ploras, and especially with those of remote Oceanic 
Islands. 

Generally speaking the natural orders are the same in both 
Ploras, and the preponderating orders likewise; but the follow¬ 
ing are not in onr collections from Tibet:—Berheridacea?, 
Yiolacece, Valeriaiiacese, Ericaceae, Coniferse, and Orchidacese. Of 
course no importance can be attached to this circumstance. It 
is interesting to compare this general summary of the Himalayan 
Elora with that of Hobson’s Tatung collection, a few pages back, 
especially the relative increase of Leguminos^ and Composita? 
at the higher level. 


Plants ascending to 18 , 000 / 1 ^. in the Simalagas and 
Little Tibet, 

Mammeidus pakhellus . 10,000 to Is,000 ft. 

DelphiiHUM placiale . li?,U0U 

Parry a eascaptt ... 15,000 „ 

„ macrocarpa . „ ,, 


Braya rosea . 

,, tibetica . 

Capsella Uiomsoni . 

Lyehnk ajwtala . 

Stellaria ckcinnbens . 

Arenaria pulnnata . 

,, oreophila . 

,, (jlandidigera . 

,, melandryoides ... 

Thyiavaspen)iim rupifragum 

Potentilla ietrandm . 

„ niicrophglla . 

Biiivifraga arisUdata . 

„ sayinoides ...... 

,, hemispheerka . 


f ? V 

V 

J7 77 

18,000 ft. 

14,000 to 18,000 ft. 

77 7> 

15,000 
14,000 „ 

77 7? 

77 j; 

10,000 „ 

17,000 „ 
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SaMfraffa Jacquemontiana .,,. 13,000 to 18,000 ft. 


Sedum crenulatum . 

... 12,000 

;? 

„ quadrifidum . 

... 11,000 

57 

Cortia Sookeri . 

... 13,000 

57 

Airier lieterochceta . 

.. . 14,000 

57 

Ei'Uff^ron andryaloides .... 

... 9,000 

,, 

ntennaria muscoides ...,, 

.,. 16,000 

77 

Leontopodium alpmum ..... 

... 10,000 

57 

Allardia glabra . 

... 15,000 

J7 

Tanacetmn gosi^iiphium ,, 

... 16,000 

55 

Artemisia desertoi'um . 

. . 17,000 

57 

Campbelli . 

... 16,000 

57 

„ minor . 

... 15,000 

57 

Saimurea Tbomsoni . 

... 17,000 

57 

„ icernerioides .... 

... 1(>,000 

57 

„ subulata . 

.. 15,000 

5? 

sacra . 

.. . 14,000 

77 

,, tridactyla . 

♦ •» jj 

57 

,, soroeephala . 

• • • jj 

57 

Taraxacum officinale . 

,.. 1,000 

77 

And rosace Selago . 

... 15,000 

77 

Gentiana amcena . 

... 14,000 

77 

,, niihigena . 

.,. 16,000 

57 

Tleiirogyne Thomsoni . 

... 15,000 

77 

Laqofis decumbens . 

... 16,000 

r 

Nej^eta tibetica . 

... 17,500 


Oxyria d{gy7ia, . 

... 17,500 


Juncus minimus . 

... 16,000 to 

18,000 ft. 

Arena subspicata .. 

... 10,(X)0 

18,500 ft. 

Foa hirtiglumis ... 

... 16,000 

18,000 ft. 

JEIymus sibiricus . 

... 10,000 

57 


Excepting Neqieta tibetica and Oocyria digyna^ at 17,500 ft., 
these fifty species are recorded as ascending to 18,000 ft., unless 
we are to understand tliat they were collected somewhere betw’een 
the two altitudes giren in each instance. The only safe infer¬ 
ence, for the majority of these data, is that the Collector, with 
imperfect means of determination, believed that he collected the 
plants in question somewhere between the points named. From 
subsequent explorations it appears highly improbable that many 
of them were collected at so great an altitude as 17,000, to say 
nothing of 18,000 ft. This number, fifty, as compared with the 
fifty-two species gathered between 17,000 and 18,000 ft. in Tibet, 
affords further proof that plants ascend liigher in the plateaux 
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than they do in the peaks. A further ooinparisou brings out the 
fact that it is the same genera, and often the same species, that 
attain tlie upper limits of phanerogamic vegetation in both Tibet 
and the Himalayas. 


FhmtH collected at Altitudes ofW.OOOfeet 
and upiccirds in Tibet, 


Clematis aJpma . 

Altitude. 

. 16,200 ft. 

Collectors. 

Thorolcl. 

Callianthmium cachemiricum 

. 10,294 

Wellby & Malcolm. 

Adonis cmodea . 

. 17,200 

Tliorold. 

Marmncidiis la/perhoreiis .. 

. 16,200 

5 7 

siinib's . ... 

. 17.500 

?• 

,, tricaspis . 

17,000 

Deasy & .Pike. 

„ Ci/mhalance . 

. 10,400 

V V 

jmlcheihis .. 

110.200 
• iir’ooo 

Thornld. 

„ lobatus . 

. 17,300 

Deasy & Pike. 

„ involucratHs 

116,400 
• 117,500 

Thorold. 

Delphinium ca-vulemn . 

116.38(5 

M>llbj ct Malcolm. 

■ 117,800 

Thorold. 

Meconopsis hoiridula .. 

116,000 
• 110,500 

5Veilby 4^' Malcolm. 
Littleclale. 

Corijdalis Hendersoni .... 

117.100 

Deasv tk Pike. 

■* (17,500 

Tliorold. 

Ponpa pi'olifera . 

,. 10,480 

IVeUby & Malcolm. 

,, lanupinusa . 

1171)00 

Deasy & Pike. 

O 

o 

Thorold. 

Cheirantlius hinudapensis . 

. 17,300 

Deaiy & Pike. 

Abfssum canescens . 

. 10,150 

Wellby & Malcohu. 

Draha incompta . 

. 16,500 

Thornid. 

,, alpina .. 

.. 17,600 


Christdea erassifolia . 

,. 10,800 


Lepidium capitation .. 

.. 10,200 

V 

Cochlearia soapiflora ......... 

j 17,100 

M'ellby it Malcolm. 

■ 117,800 

Thorold. 

Sisymbrium humile . 

. 17,500 

57 

Eiitrema FrzewalsJdi . 

.. 10,400 

Dea.sy & Pike. 

Erysimum fnniculosiim . 

. 17,000 

Thorold. 

Braya miijlora . 

{17,000 

Deasy Pilie. 

) 17,(500 

Thorold. 

5 , sinensis ..... 

.. 16,400 

Deasy & Pike. 

„ rosea 

,. 17,800 

Thorold. 

Cajjsella Thonisoni .. 

(17,000 

Deasy & Pike. 

O 

O 

Tliorold. 
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Altitude. 

Collectors. 

Dilopkia salna . 

. 16,800 ft. 

Deasy & Pike. 

Arenaria ^nnmformis . 

. 17,000 

3} 33 

„ Stracheyi .. 

. 16,800 

33 33 

Thjflacospermum rujAfragum . 

. 17,100 

WeHby & MalcoUu. 

Mtp'icaria prostrata . 

116,900 

Deasv & Pike. 

(17,300 

Thorold. 

Thermopsis infiata . 

18,540 

33 

5 , lanceolata ... 

. 16,500 

Littleclale. 

Asfrapatm mehaiosfaehfs .. .. 

16,500 

11 


, 16,400 

Weilby & Malcolm. 

.. Heifdei . 

. J 10,800 

Tliorold. 


117.100 

Dfc;asy & Pike. 

Ar/wldi . 

i 17.500 


1 V 

Tliorold. 

uicalls . 

16,290 

Weliby iS: Malcolm. 

MalcoImJi . 

18,400 

33 33 


i 17,100 

Deasy & Pike. 

coafertas .. 

‘ (18,000 

Tliorold. 

Ociptrojns densa . 

. 17,500 

"J 


j 16,400 

M'ellby & Malcolm. 

„ mkrophylla . 

. ] 17,500 

l)easy & Pike. 


{ 17,800 

Tliorold. 


(16,140 

Wellby & Malcolm. 

„ tatarica . 

.. \ 17,100 

Deasy & Pike. 


(17,800 

Tliorold. 

j, Straeheyana .. 

j 16,200 


■ * • ) 16,600 

Wellby & Malcolm. 

lapponica .. 

... 17,800 

Thorold. 

„ cacJiemirica . 

.. 16,500 

Littleclale. 

Fotentilla frutkosa . 

.. „ 

33 

„ bzfared . 

.. 16,300 

Wellby & MalooliiK 

,j sericea .. 

.. 17,600 

Tliorold. 

Chamcerlwfhs salmlosa ...... 

116,700 

Deasy & Pike. 

•* (1^,000 

Tliorold. 

Saadfrmja parva . 

(16,800 

Deasy & Pike. 

*• (17,000 

Tliorold. 

,, JacqueMontiana .... 

. . 16,800 

Wellby & MalcoliL. 

Sediim qnadzdfidiwi .. 

116,500 

Littleclale. 

' * 117,000 

Tliorold. 

,, liliodMa ...... 

.. 17,000 

Deasy & Pike. 

„ tibeticum . 

i 17,100 


*' '(17,500 

TiicrolcL 

Mprlopki/llam verticUlatimi .. 

.. 16,500 

Littledale. 

Feiicedmmm Mahohnii ...... 

.. 16,140 

Wellby & Malcolm. 

Pieurosperaiitm stellatam .... 

.. 16,400 

Tliorold. 

Aster Keterochcefa . 

., 16,300 

ellby & Malcolm. 

T 2 
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Aster Boiceri .. . 

55 tihetmis . 

,j tricepJialiis . .. 

Leontojpodium alpinum 

Ampkalis xylorrliiza , 
Tmacetim tibeticum . 
Artemisia Stmclieyi . 
,5 salsoIoirJes . 


j 5 Wellbyi . 

5 } minor . 

Oremanfliodiimi yoringensk 

„ Fletcheri . 

„ Beasyi ... 

Scmssurea Thoroldi . 

j) subiikita . 

,5 sorocephala ..... 

n Aster . . 

5 ; Kiinihiana . 

Wellbyi .. 

7 ) bract eat a ..,., 

?? injgmcea ....... 

55 glamhdiyera .., 

57 tridactyla .... 

55 Tlmmsoni ..,,, 

Crepisjexiiosa . 


Altitude. 

(16,140 ft. 
j 16,500 
117,000 
' 18,000 
17,800 
16,500 
S 16,500 
117,000 
16,500 
16,200 
16,500 

(16,200 
] 17,000 
117,100 
16,290 
(16,200 
] 16,500 
116,400 

16.500 
(17,000 
] 17,600 
(16,140 
] 16,400 

116.500 
f 16,500 
1 16,520 
') 16,900 
^ 17,000 
( 16,300 
] 17,000 

( 16,300 
] 16,400 
( 17,800 
16,520 
16,800 

17,800 
( 16,600 
I 17,800 
19,000 
16,520 
( 16,100 
] 16,520 
( 17,200 


Collector.s, 
Weliby & Malcolm. 
Littledale. 

Deasy & Pike. 
Tliorold, 

Littledale. 

55 

Deasy vK: Pike. 
Littledale. 

Deasy Pike. 
Littledale. 

Wellby & Malcolm. 
Deasy & Pike. 
Tliorold. 

Wellby & Malcolm. 
Deasy & Pike. 
Littledale. 

Wellby & Malcolm. 
Littledale. 

Deasy Pike. 
Tliorold. 

Wellby & Malcolm. 
Tliorold. .. 
Littledale. 

Wellby Sc J\Ialcolm. 
Deasy & Pike. 
Tliorold. 

M’ellby & Malcolm. 
Tliorold. 

Deasy & Pike. 
"Wellby & Malcolm. 
Deasy & Pike. 
Tliorold. 

Wellby & I^Ialcolm. 

5? V 

Deasy Sc Pike. 
Tliorold. 

Deasy Sc Pike. 
Tliorold, 

55 

Wellby & Malcolm. 
Deasy Sc Pike. 
Wellby Sc Malcolm. 
Tliorold. 
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Altitude. Collectors. 


l 

16,300 ft. 

Well1}y & Malcolm. 

Crejpis soroeepliala . 1 

17,500 

Tlioiold. 

i 

16,100 

Deasy & Pike. 

Taraxaeum hicolov .I 

17,.300 

Thorold. 

i 

16,000 


„ lanceolatum ..^ 

16,900 

Deasy & Pike. 

,, pahstre . 

16,500 

Littledale. 

7 ^7 i 

16,400 

DeasT & Pike. 

Androsaee lapete. .. ’j 

16,480 

WellW & Malcolm. 

7 1 

16,i>00 

Peasv & Pike. 

„ Clumxi^aBpie .j 

17,500 

Tliorold. 

Gentkma mptatwa . 

16,800 

Deasy & Pike. 

^ I, i 

10,800 

.. 7? 

j, fenella .j 

16,800 

Wellky & Malcolm. 

, 

16,800 

Thorold, 

Fieu)’vf/f//ie hracliyantliera .3 

10,900 

Deasy & Pike. 

( 

10,600 

lYellby & Malcolm. 

Mieroula tibttlm . 

17,000 

Deasy & Pike. 

1 

18,000 

Thorold. 

Fedicularis cbeilantktfulia . 

16,200 

Deasy & Pike. 

„ Fr::ewah'kn . 

16,500 

Littledale. 

,j rhmanthoides . 

?? 

e 

Oreomlen loif/uicidatus . 

}? 


Lagotis decmnhetis . 

17,000 

Deasy & Pike. 

Nepeta Io7u/ibracteata . 

16,200 

?7 r 

jj fJeeoIonms .. 

16,500 

Littledale. 

1 

116,200 

Deasy & Pike. 

Dracocephahmi heterophjUum .. 

16,250 

Wellby & Malcolm. 

1 

[ 17,700 

Thorold. 

Fkloinis rotata .. 

16,500 

Littledale. 

JSalogeton ghmeratus . 

10,290 

Wellby & Malcolm. 

. . 1 

16,200 

Deasy & Pike. 

Mheimi spicifo)'77ie .. ■? 

16,500 

Littleciale. 

Folygonum tibeticmn .. 

16,500 

*7 

j 5 Vl‘vipa71f77l .. 


7* 

„ sibmeum . 

16,480 

Wellby & Malcolm. 


(16,200 

Thorold. 

Ih^tie.a hype7'ho}'ea .... • 

16,500 

Littledale. 


(17,000 

Deasy & Pike. 

Salix Lapponmi . 

16,500 

Littledale. 

1 

S 16,500 

Thorold. 

Ephedra Gerctrdiana .. i 

f 10,700 

Deasy & Pike. 

i 

, 16,:i00 

Wellby & Malcoim. 

Irk Tho7*ddii ...i 

! 17,800 

Thorold. 

Alliimi se77£sce7is . 

16,200 


„ Seme7iomi . 

17,000 

Wellby & Malcolm. 
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Altitude. 

Collectors, 


(ie,ioo ft. 

Teasy & Pike. 

Jnneus Thomsoni . 

••• 'j 16,200 

Thorold. 

Carex ustiilafa . 

... 16,;j00 

Littledale. 


s 16,480 

Wellh}” & Malcolm. 

,. Moorcnfiii . 

■ • • 17,600 

Tliorold. 

„ sabulosa . 

... 16,160 

Hediii. 

„ stenophjUa . 

... 16,200 

Tliorold. 

Kohresia schanioides . 

... 16,300 

Beasy & Pike. 

Stipa purjmrt'a . 

... 16,300 

Tliorold. 

Poa (ittenmtu .. 

... 18,000 

?? 

Attopis distans . 

... 17,000 

J7 


(16,500 

JJ 

Pest yea valesiaca . 

116,400 

Deasy & Pike. 

LittUdalea fihetica . 

... 10,500 

Littledale. 

Agropgnan Thoroldkinum ... 

... 16,500 

Thorold. 

,, sti'iatmn . 

... «, 

Littledale. 

Elymns lanuginmus . 

... 16,520 

Wellhy X Malcolm. 


Tlie aboTe list is doiibtless imperfect and incomplete. Eor 
instance, it is doubtful wbetlier so many of Littledale's plants 
were collected above 16,000 ft., because only a general indication 
of altitude of “ about 16,500 ft.” was given, and some of the 
plants may have been collected a thousand feet or more lower. 
Still, as may be seen, many of the plants of the Littledale 
collection were found at greater elevations by other travellers. 
It is also probable that Thorold’s altitudes are ail susceptible to 
some reduction. The general result is :— 

Species from 16,000 aud below 17,000 ft. 72 


17,000 „ „ 18,000 .... 52 

18,000 „ above .. 6 

1 ^ 


According to these figures, nearly half of the Tibetan species 
in our Enumeration have been collected at 16,000 ft. and upwards. 
Whether these figures are very exact or not, they go to prove 
that there is no altitudinal limit to flowering plants except 
perpetual snow. In the Alps of Europe, as proved by the late 
John Ball and others, plants exist in snow-free nooks aud corners 
far above the ordinary snow^-line. The species recorded from 
18,000 ft. and upwards are i—Tlermopsis injlata, 18,540 ft. j 
Astragalus conferhis, 18,000 ft.; Aster Boiveri, 18,000 i't.; 
Smssurea fridactyla, 19,000 ft.; Microida tiletica, 18,000 ft. 
and Poa^ aftenv.ata^ 18,000 ft. 
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The Usephl PijANts op Tibet. 

In a sense, almost all the plants of Tibet are useful, if only as 
food for animals; but some are injurious, or at least one is 
injurious, to animals ; and it is of importance to know wbat this 
is. Both Eockliili (‘ Mongolia and Tibet,’ p. 139) and Malcolm 
(G-eogr. Journ. ix. 1897, p. 216) mention a poisonous ixeed,” 
whicb in each instance cost them the lives of several mules in 
one night. It is mentioned as though it were well known, yet 
we have not succeeded in identifying it with any of the plants 
collected. Possibly it was Stij>a sihirica, a grass whicli is 
injurious to auiraals at a certain stage of growth ; but it is a 
mecbauical irritant rather than a poison. By useful plants, 
however, we mean those directly useful to the traveller, either 
for food or fuel. The only really valuable plant for food, or 
perhaps we should say the only one much used, because there 
was no choice, was a kind of onion, Allmm Benienom, which was 
eaten by several of the travellers, and Weliby and Malcolm nearly 
lived on it for several days. Happily it was abundant in the 
country where it was most needed. The bulbs of A. senescens 
and A, Jacq^uemontii are also eaten. 

The following plants are noted as being used as vegetables; 
in some cases it is the leaves which are eaten, in others the 
roots:— 'Braya uniflora^ Oranibe cordifolia^ Beiicedmmm Mah 
colmii^ Saussurea Tkoroldii, S. tanyufica, and Polygonum 
sihiricum. Most likely other plants are nsed for food, such, for 
instance, as the species of Taraxacum and Crepis^ Concerning 
rhuhax*b, there is nothing to add to the notes in the ‘‘ Itineraries ” 
and in the Enumeration.” 

A few native names appear on the labels and in the narratives 
of some of the travellers. DorndL^Oaragana pygmcsa^ oi which 
we have seen no specimen from within our limits, except one 
eoliected by Strachey and Wiuterbottom in Gruge. ICumbuk= 
Feuecdanum Malcolmii. 'S.^mi=^^ausmrea Thoroldii. Camt- 
cben=Ar^mz^ 2 A macrocepliala. Tami is the name applied to 
various shrubby species of Artemisia, according to Schiagintweit, 
who also states that JEurotia is called Burzu. On the authority 
of Deasy and Pike, Tanacetum tileticim bears the name of 
Boortze in Tibet. The name is variously spelt by different 
travellers, and it is probable that this name is applied to more 
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tliaii one species of Tanacettm and perhaps also to species of 
Artemisia, The dried berries of JEj)lieclra Gerarcliana are mi.xed 
with tobacco and carried in the month. 


Table oe the 

Bisteibittiox oe the Plaxts op Tibet. 

The following Table is intended to slio-w the distribution of the 
vasculnr plants collected in Tibet Proper by the travellers whose 
names appear in the heading. It is probable tliat half a dozen 
species are included that have not been collected within our 
liinits, and as many perhaps omitted that ’'shonld have been 
included. It was not couvsidered necessary for onr purposes to 
have strictly defined areas to illustrate the general distribution 
of the plants, and the results seem to justify this view^ The 
regions adopted, roughly described, are: — 

1. Ilmalaijcm Megion. —Himalayan and Karakorum mountains, 

and most of the country designated Tibet in the ^ Plora of 
British India,’ as pointed out more fully at p. 128. 

2. Mongolian Begion. —Chinese Turkestan, Mongolia, and Tan- 

gut or hforth-western Kansuh. 

3. IfChina Proper, Japan, Korea. 

4. Marian Begion.—Tempemte Siberia, Mandshuria, and Kamt- 

schatka. 

o. Bersian Begion, —^Eussian Turkestan, Afghanistan, Baluchi¬ 
stan, Persia, extratropical Arabia. 

6. Mediterranean Caucasus, Asia Minor, South Europe, 

and extratropical North Africa. 

7. Arctic Begion, —Arctic Europe, Asia, and America. 

8. Other Begions. —Asia south of the mountains of Northern 

India and south of China Proper; Europe, between the 
Arctic circle and the country bordering the Mediterranean 
Sea ; America south of the Arctic circle; Africa, tropical and 
south ; tropical Arabia; Australasia and Polynesia. 

As may be learnt from the analysis following the table, we 
are able to give fuller information than the table itself supplies, 
because w^e compiled a much more detailed one for working 
purposes. 
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Tabhiae View of the Distribution of the Plants collected in 
Tibet by Thorold & Bower, Eockhill, the Littledales, Wellby 
& Malcolrxi, Deasy & Pike, and Hedin, with some additional 
species from the earlier collections of Hooker and Strachey 
& Winterbottom. 


Eegions. 

Tibet. 

Ilimalayaii. 

Mongolian. 

Chinese. 

Siberian. 

Persian. 

AI editer raiiean. 

Arclie. 

Of wider 
Distribution. 

1. Eanunculace.e. 

1 







Aconitnm dissectum . 

... * ... 

«• 






Adonis casTulftn,... 


* 






Anemone imbricata. 








Callianthemuni cacliemirianutn 

* ; ... 

* 





[2f. Am. 

Clematis alpina. 

... ' ... 


* 




Temp. Eur., As., 

,, orientalis . 

^ ^ 


... 

* 




Delphinium Brunonianum. 

^ 1 * 







„ cteruleum . 

« 1 







„ graudiflorum. 

... 1 ... 

* 






„ Pylzowii.. 

... 1 :ic 







Eanuneulus aquatilis . 

« i * 

* 

* 

* 

* 


^& S. Temp. Reg, 

„ Cymbalariai. 

^ ’ ... 

* 



... 


N. Am., Andes. 

„ hyperboreus. 

I ... 


* 





iiivolucratus. 








5 , lobatus. 

* i 







„ pulchelliis . 

* ; if 

* 






„ similis. 








„ trieuspis . 

... i * 







Thalictrum alpimun. 

^ ... 





* 

1 

I ) 

2. Papaveracb.®. 







! ! 

! 

; ! 

' HTpecoum leptocarpum.. 

^ 1 






1 

Meeoiiopsis korridula. 

# * 







„ integrifolia .. 


' * 

i 

1 





I 

3. Fumariace.e. 







\ 

1 Corydalis Boweri. 







: i 

Hendersoui. i 

* ^ 

i 

1 


1 




Moorcpoftiana .! 




* 




„ tibetica . 

i * , 



1 




4. Orucifeile. 





i 



i Alyssum caneseens . 

1 * !‘-- 

i **' 

1 ^ 


i 


; 

' Braya rosea . 

^ ' ... 


i ^ 


... i 



2S 

: 17 s 

13 

* 

1 ^ 

1 

2 

5 

! 

! 

3 
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v 2 ^ -a s 

H ^ O 'aa \ Ph 

17 8 13 9 j 7 


4. CRrcirrri.E (conttuned). 


: Braya sinensis .i. •Sr 

j ,, uiiiflora .' -if- 

j Capsella Tliotiisoni .^ * -if 

I Cheirantliiis Iiimalayensis .; a 

Christolea crassifolia .: * ! 

I Cocbleai'ia seapifloni . -je a j ! 

I Orambe corclifolia ... ^'f- j ... | ... 

Diiopbia salsa .j -Jf * | * | 

Brabaalpina. * a 

Sadiiitzeiisis . * .| ... 

„ incompta . -it .j ... 

1 lasiopbylla. ^ 

Erysim um Obaniirpliyton. 

,, funicnlosum . ^ 

Eutreina Przewalskii. 

Ibericlella Andersonii .i 

Lepiclinm capita turn .! * 

„ cordatiUTi. ... .. * 

,, latifolium. * ^ a- 

PaiTja exscapa. -ft . * 

,, lanugino.sa ..' -it 

,, maerocarpa . i -jt ... | ... * 

,, prolifera. | 

! Sisyinbrinm bumile.■ * i -it I ... ' -it 


Of wider 
Distribution. 


N. Alpine Regions. 


Temp. Europe. 


■ 0 . CAEyOPHyLLACE.E. ! I ! i 

Arenaria festueoides., -»• I ; | 

„ Littledalei. | j : 

,, museiformis.I ^ -it : j 

,, Stracheyi . I * ; I 

Lychnis apetala.i « -it | ... ' it . ^ N. Alpine Regions. 

5 , macrorbiza . j -jt | 

Silene Moorcroftiana .i -it ... |. ^ 

Stellaria deenmbens. I * I 

„ graminea .. 1 ^ -it I ^ Europe. 

„ siibumbellata.I # { 

Tbylacospermum riipifragum...l * ^ j 


6. Tasiaeiscace.e. ! 

I 

Myriearia elegans.! * 

„ prostrata..| * ; 

<55 I 48 21 18 15 14 6 11 
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Regions. 



Tibet. 

s 

w 

Mongolian. 

Chinese. 

Siberian, 

Persian. 

Mediterranean. 

Arctic. 

Of wider 
Distribution. 

1 65 

4S 

21 

IS 

15 

14 

6 

11 

S 

7. Zy60PIIYLLACE.E. 









Nitraria Schoberi. 


it 

it 

* 

if 



Australia. 

8. (tERANIACE.E. 









Eiebersteinia Emodi. 

* 








Geranium colliniim. 

I 

7f 




if 




9, LEGUMI^"OS.:B. 









Astragalus Arnoldi. 









„ confertus . 









„ Heyclei . 


it 







,, ilaieolmii. 









„ melauostacbye . 









,, nivalis. 

if- 



* 





,5 tribulifolius . 

if- 








„ Webbianus. 

* 








Caragana pvgmaea . 

* 

it 

**• 


if 




Osytropis cachemirica. 

if- 

it 


it 





„ clensa, . 

if 








„ lapponica. 

if- 

... 


it 

... 


* 

Alts, of Europe. 

„ micropbrlla. 

if- 


... 

it 





„ Steacbevana. 

if- 








„ tatarica . 

if- 

it 







Stracheya tibetica. 

if- 








Tliermopsis iiiflata . 









„ laneeolata. 

... 

^ ! 

■» 

* 





10. Rosace.e. 



1 






ObainaTlioclcis sabulosa . 


... 


it 




[Austral. 

Potentilla Anseriua. 

if- 

1 


it 

if 

if 

; if 

Temp. S, Am. 

„ bifurea. 

■a 

! 1 

it 

# 


if 



fruticosa. 

it 

it ' 

it 


if 

if 


' N ^Pptviia T^.ao’Jai'iq 

nuiltifida. 

it 

1 


it 

if 


> j 
if 

Xv • JLwJkX&U* Jo« 

5) 5" 

,, nivea . 

it 

it 

it 

it 

it 

1 if 

■:f ; 


,, sericea . 

it 



* 

it 

it 

if 

r, 

11. Saxifragace.®. 








i 

Paniassia ovata . 

it 








Saxifraga iiageilaris . 

* 






if 1 

N. Temp. Regions. 

5 , Himiliis .... 


it 


# 

it 

it 


*3 '~it 

.j Jacquemontiana . 

‘4= ! 

... 


it 





97 

1 

76 1 

35 

2S 1 

34 

i 

23 

15 

19 

17 
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Eegions. 


Tibet. 

Himalayan. 

Mongolian. 

Oliinese, 

Siberian. 

Persian. 

Mediterranean, 

Arctic. 

1 

Of wider | 

Distribution.' 

i 

1 

97 

76 

35 

28 

34 

23 

15 

19 

17 1 

11. Saxipeagacke imfifamd). 









SaxiiVagii paiTa, 








1 

! 


-^S, 








.» taiigiitica. 

... 







! 

12. Grassulace.-s. 









Secliini algitliim. 

... 



it 





creiniiatuiii . 









„ Ewersu. 

* 








.. fnstis:iatiim . 

* 








Przewalskii . 


* 







„ quadrifidani.. 

% 

... 

... 

* 

... 




„ Khodioia . 

* 

it 


* 



* 

X. Temp, Regions. 

„ rotiindatum. 









„ tibeticuiii. 

* 




a 




SeiapemTum aeiiminatmn. 

* 








j 13. Halorriiagidace.e. 



} 





I 

' Hippuris vulgaris. 


* 

; *• 


it 

it 


] Is, Temp. Regions, 

I Myriophylliim verticillatum .,. 

* 

* 

! * 

it 


* 

... 

i / S. Amer. 

j Id. U-AIBELLIFEE.E. 



I 

i 





i 

I 

j 

j PeiiL'^edanum Malcolmii. 



1 






j Pleiirospermum Hooteri. 

1 ^ 


1 





j 

1 stellatmu. 

* 

* 

! 






i Selinuui striatum. 

i * 


i 





1 

1"). Capeifoliace-E. 





1 

i 

i 

i 

Lonicera hispida . 

i 

; * 

j 



* 

j a 

i 

1 

1 

j 

1 i 

j 16. Dipsace.e. 





j 


i 

j 

1 i 

j Moriiia Coulteriana. 



1 


i 


i 

1 I 

1 i 

I 17. OOMPOSIT.E, 



! 

i 


1 

1 




Aliardia tomentosa . 

, * 




1 




Auaphalis miicronata . 





1 

! 




„ sylorrliiza . 

, » 




! 




Anteniiaria nana .. 

.! ^ 








Artemisia Campbeilii .. 

«■ 


i 






123 

1 96 

j 

42 

! 30 

i 

40 

: 28 

17 

22 

i 

20 
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Begions. 

Tibet. j 

Himalayan. 

Mongolian. 

Chinese. 

Siberian. 

Persian. 

S 

2 

S 

aJ 

1 

Arctic. 

Of wider 
Distribution. 

123 

96 

42 

30 

40 

28 

17 

22 

20 

17. Gomposit.:E {continued). 









iTtemisia desertorum. 


X 


X 





„ macrocephala.| 


X 



X 




„ minoi* ...i 









„ Roxburghiana.j 

* 








„ sacroruia. 

Mr 


X 

X 


... 


E. Europe. 

„ salaoloides . 


X 


X 


X 


53 35 i 

J, StracheTi.. 







} 


„ Wellbyi. 









Aster altaicus . 


X 

X 

X 

X 




„ Boweri. 







i 

' 

„ Heterochieta . 



X 

X 



1 


„ inolliuscnlus . 









,j tibeticus . 


X 







„ tricephaliis. 









Oreraanthoclium Deasyi, 








1 

„ Fletcheri. 









„ goringensis. 








1 

Crepis flexuosa. 

* 

X 


X 




1 

! 

5 , glomerata . 









„ sorocepbaia. 









Lactuca Deasyi. 








1 

„ Lessertiaim .. 









Leontopodium alpinum . 


X 

X 

X 




Alps of Europe. 

„ Stracbeyi . 

'X 








Raiipsnrpa, alpina .. 




X 

X 


X 

iJ7. Temp, Eegions. 

1 „ A.ster. 








„ braeteata . 









„ glaiicluligera . 

■X 








i „ Hooberi . 

X 

1 



i 




j Kuntbiaim . 

X 




j 




; „ pumila. 


i 







pygmaa . 

1 

X 


X 





; sorocepbaia . 

X 

X 


X 





1 ,5 siibiikta . 

X 

X 

I 




! 

j 

! „ tangiitica . 

X 

X 






1 

! „ Tbomsoui . 

X 






I 


! Tbnroldii . 


X 

X 






i trklactyla . 

X 








„ "Wellbyi 








! 

1 Seiiecio arnicoides . 

X 




j 



j 

j ,, coronopifolius . 

X 



... 

! X 

X 


Temp. Europe. 

1 Tanaeetum friiticiilosum . 

, X 

i - 


X 

1 X 




J gracile .. 

. X 

j 



1 




tibeticuu) . 

, X 








167 

127 

54 

35 

51 

33 

1 

19 

1 23 

25 

1 
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Eegions. 


Tibet. 

Himalayan. 

Mongolian, 

Chinese. 

Siberian. 

Persian. 

G 

5 

£ 

0 

Arctic. 

Of wider 
Distribution. 

167 

127 

54 

35 

51 

S3 

19 

23 

25 

17. CoMPosiT.E (confirated). 









! Taraxacum bicolor . 




it 





1 laiieeolatum . 


... 


it 




Temp. Europe. 

i .. officinale . 

■s^ 


-s- 

it 

it 

it 

it 

N. & S. Temp. Reg. 

i paliistre . 

'IS" 

... 




if 

it 


1 IS. Campaxulac'e.e. 









1 CVananthus incaiiiis . 


... 







19. Plumbaginacex. 









Stfitice aiirea . 




it 





20. Pelmelace-E. 









Ancirosace Ohammjasme . 



• 

it 


it 

it 

N. Temp. Eegions. 

Tapete, 









villosa . 



if- 


it 

it 



Glaux inaritima . 



it 

it 

it 

it ! 

it 

N. Temp. Regions. 

Primula purpurea. 



... 


it 




,, rotmiclifolia . 









libetiea . 









21. Gextiaxac'e.e. 









Geiitiiuui aquiitica. 

i 

•JS' 


it 

i'- 




falcata . 


I 

i 






liiimilis. 

' a 

i 


it 


it 


N. Temp. Regions. 

: „ nubigena . 

1 ^ 








Rockhillii. 



i 

! 






,, squarrosa . 

I ^ 


! if- 

it 





ten el III . 

'X- 


1 

it 



it 

Alps of Europe. 

„ tLiianseliauica . 

: 








„ Tbomsoni. 

if 


i 

! 





i 

PleiiroiiTno bra cb van them . 

; w 


i 

! 


] 




22, B 0 KAGIXACE.E. 

1 








Mieroula sitkimensis . 

1 ^ 


it 






,, tibetiea... 

I ^ 


if 






23. SOLANACE.E. 









Pbysochlaina ]}rsealra . 


* 







193 

148 

63 

43 

03 

'38 

25 

28 

31 
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1 Regions. i 

1 

i 

1 

1 


! 1 

o 

i 

! 


1^4 ! 


• ! 

§ 

OF wides* 1 

1 

1 

fcb : 
5= ' 

m j 

.5 i ® 

S 2 .2 

"S 

Eistributiou. | 


£ ! 
^ 1 

C ■ 

VH 

i 

-3 a 

o ; 02 

^ w Is 

Ph % < 

i 

i 

193 

148 

63 1 

43 63 

88 25 28 

~ I 

31 1 

'24: 3cKOPIIULAU[AC'R.E. j 



i ! 


i 

Oreosoleo ungniculatus. i 



! 

i 

1 

I 

Eecli eiilaris alaschanica .i 

» ' 

* 

it j 1 

1 


„ cheilautiiitblia .i 

* 


-If 1 # ; 



„ longiilora . 


it 

* ! «• 1 



„ Oederi . 



it it 

. if 

K. Alpine Regions. 

,, Przewalskii . 



it , i 

i 


„ rbiuiintlioides . 


* ; 


if ! 


Scrophularia dentata . 




i 

1 

25. Selaoin'acea. 



■ 

1 


Lagotis brachv.staeliTa. 


it 

1 

i 

i 

„ deaumbeiis . 

it 

it 



J 

glauca . 

# 

* 

^ * 

. it 

K. Tem]). Eegions. j 

26. Labiat.e. 





i 

Draoocepbalum heterophyllum 

it 

* 



! 

„ Hookeri. 




i 


Ramium rhomboideum . 

¥r 



if 1 

1 

Nepeta decolorans. 




j ! 

j 

„ discolor. 

it 



if j j 


„ longibraeteata . 

it 

... i 

... ... 

if 


5 , supina . 

it 



1 

i i 

„ Thorasoni. 

it 



1 

1 1 

„ tbibetica . 

# 


( 


; 1 

Plilomis rotata. 

it 




; i 

27. OhENOPODIACE;E. 



1 

1 


i 

Eurotia ceratoides . 

it 

! it 

j » it 

if if 

Eur., K.W. America, 

Hal ogeton glomeratiis .. 

9f 

! 

1 ... if 

if 

* s 

Kaliclium gracile . 

k.. 

1 ^ 

1 

j 

( ] 

Salsola collina . 

it 

1 

i * * 

if i . 

I E. Europe. 1 

„ Kali . 

I * 

1 * 

i sj, # 

if ' if 

1 K. & S. Temp. Reg. ! 

28. POLYGONACE-K. 

1 

1 


! 

; 

i o , 

; 1 

Pol P»i storta. . . 


! ^ 

if ! if 

... • if , if 

' K. Temp. Regions, i 

„ bistortoides . 



; 1 

if ; if ! 


j, Deasyi. 



! 1 

j 1 

1 

„ aibiricum . 

* 

* 

‘ * j Ji: 



,, sphairostaehyiiin... 

it 



j j 

j 

224 

172 

' 76 

' 56 1 73 

47 30 ; 32 

37 1 

j 































24i> ME. W. E. HEMSLET OJf THE 


Regions. 

j 



S 

o 

i 

! 


; .5 1 . 


2 

Of wider 

Tieet. 


.§ § 

s 

_o Distribution. 


'■Si j ® 

; S ^ 6 

1 e 

:S ® 

02 PM 

1 

o 

u 

224 

1 172 76 j 56 

73 47 

30 

32 37 

28. PoiYGoxACEJi (continued). 

1 



i 

PolTgoniim tibeticiim. 

i j 



1 

; tortuosum . 

1 -5^ 1 i 



i 

„ TiTiparum . 




if iN. Alpine Regions. | 

' Ehenm spicifornie . 

, -sf 1 ... i * 



j 

29. Tljy.MEL.EACE.E. 

i i 



1 

Stellera Chama'jasme . 

^ 1 * * 

i 1 


* 

1 

30. El.eagxace.e. 




i 

Hippopliae Rhamnokles. 

I * 1 ... i * 

1 


* 

... Temp. Europe. | 

1 

31. EUPI10EBIACE.E. 




1 

Euphorbia tibetica . 

.1 j ^ : 



i 

32. UETICACBiE. 

i 1 ' 

i 


i 

Urtiea liyperborea . 

i . 

; 1 : 

1 

! 

1 

i 

1 

33. SALICACEiE. 

! ' 

1 


j 1 

1 ! 

Salis Lapponum . 

J 1 ... 

; ^ ... 

i ^ 

I . 1 

j if Alps 01 Europe. i 

„ selerophyila . 


i 1 

t j 

i 


34. G-JsEtace.e. 

1 

1 

! j 


i ; 

Ephedra Gerarcliana . 

. 1 

i i 


; 

35. IKIDACE.E. 

: 


i 

I 

; Iris Tboroldii, 

1 

! 

: i ! 


i ^ 
! 

j 

1 36. Lieiacex. 





■ Alliiini Jacquemontii . 

. -x- ; 

1 



j, SeiiienoTii . 

. ' if i 



* 

: seiiescens . 

. ' ... 1 ... 

i '% ... ' 


... i E. Europe. 

i Gaijea pauciEora . 

. ... i ; -js- 

1 -jt ^ \ 


: 

j " -^0 

183! S:3 : (10 

: 1 ; 

j 79 51 

34 

34 i 41 
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Eegions. 

Tibet. 

. 


Alongoliaii. 

Chinese. 

Siberian. 

Persian. 

Mediterranean. 

Arctic. 

Of wider 
Distribution. 

240 

183 

83 

60 

79 

51 

34 

34 

41 

37. JlTNCACB.E. 









Jmiciis Tliomsoiii... 


it 







38. NaIAJ)ACE;E. 









Potamogeton pectinatus .. 


it 

* 

it 

it 

it 

it 

N. & S, Temp. Eeg. 

Triglochin palustre . 

•5S- 

it 

it 

it 

it 

it 

# 

#> » 

39. Oyffjiace.e. 









Carex incurra . 


it 

it 

it 

it 

it 

it 

N. Temp. Begions, 

„ Moorcroftii. 

it 

it 

it 






n i’igicla . 

it 






it 

r » 







it 



j, stenophylla. 

it 



it 


it 

it 


„ iistulata . 

it 


it 




it 

J1 IS 

Kobresia Sargentiana. 









„ scbcenoides. 

it 



it 


it 



vScirpus Caricis. 

it 



it 




Mts, of Europe. 

40. Gramineai. 









Agropyron longiarisfcatum . 

it 




it 



Abyssinia. 

atriatam. 

# 








„ Thoroldiamim. 









Atropis diatans.| 

it 



it 


it 

«■ 

Temp. Europe. 

ATona subspicafca . 


it 

it 

it 

it 1 

it 

it 

N. & is. Temp. Beg. 

Descharapsia cffispitosa . 


it , 

it 



1 ^ 

it 

JS 'S 

Deyeuxia com pacta .j 

it 

I it j 







Diplaebne Thorolrli. 


1 


I 





Elvraiis clasvptacliys. 

# 

* ! 


^ 1 





„ iimceuB . 


it 


^ 1 

it 




I.'i.nup'inosna.t 




it 





„ sibiricus .I 

it 

«■ 


it 

it 



N. Am, Abyssinia. 

Fesiiica Deasyi. i 









,, nitidnla .! 

it 








„ sibirica.j 




it 


it 



„ vale.siaca .i 


it 


it 

it 

it 


Europe. 27. Am. 

Littled alea tibeti ca .i 



it 






Oryzopsia lateralis .| 

it 




it 




Pennisetum flaecidum.i 


it 

it 

... [ 

it 




Pbragmites communis..i 

it 

a 

it 

it j 

it 

it 

« 

27. & S. Temp. Beg. 

272 : 

207 

99 

73 

94 

62 

46 

i 

44 

54 


lOTJEK.— BOTABY, TOL. XXXT. B 
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Hegions. 










S 









o 



Ti’bf.t. 

S 





3 


Of wider 

Hi mala 

ejD 

pi 

o 

s 

Chinese 

.2 

c3 

Persian 

3 

0 ) 

Arctic. 

Distribution. 

„ 

272 

207' 

99 

73 

94 

02 

40 

44 

54 

40. Giiami'nej: iconrumed). 
Poa aipiiia. 


-A* 

X 





K. Alp. Eegious. 

,, atteniiata . 




-A- 

■>!* 




neiu oralis . 


•X- 

X 

X 


X 

X 

N. Temp. Regions. 

,5 prateusis .. 


-X- 

X 



X 

X 

15 3J 

,, tibetiea . 









Stipa Hookeri . 









„ mongolica. 

a- 

-X 


X 





„ orientaiis. 


X 

X 

X 

X 




„ purpurea. 


X 



X 




sibirica . 


X 

X 

X 

X 




41. Felices. 


I 







I Polypodiuiii hastatuiii. 



X 






Total imuber of the 283 Tibetau'. 








specie.s extending to each 

region. 

Approximate percentage of the 

r-H 

107 

79 

99 

G6 

49 

47 

57 

283 Tibetan species extending 
to each region . 

76-6 

! 

38-1 

27-9 

35 

23-3 

17-3 

16*2 

1 20-1 


Akaltsis akd Discfssiok of the Table. 

The foregoing table comprises 283 species of vascular plants 
belonging to 119 genera and 41 natural orders. As pointed out 
elsewliere, these totals can only be regarded as approximations ; 
yet it seems probable that these 283 species of plants constitute, 
or nearly so, the entire flora of Dry Tibet. The uniform com¬ 
position and smallness of the collections, coupled with the fact 
that the various explorers traversed the country in the most 
distant longitudes and latitudes, favour this view, which is also 
supported by the independent observations of the collectors 
themselves. Considering that the country stretches across about 
twenty degrees of longitude, by ten degrees of latitude, the 
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niiml)ers are indeed very low. Members of seYeral otlier natural 
orders, such as the Violacese (Viola), the Omgmcex 
and the Ericaceae (BJiodode}idron nweim\ have been found on 
the borders of the adjoining- countries, and it is therefore 
probable that they may be represented within our limits. At 
the same time it is improbable that farther researches Yill con- 
siclerabl}' increase the number of species, genera, or natural 
orders,—that is to say in Dry Tibet. On the other hand, if we 
keep strictly to longitudinal and latitudinal limits, say from 80* 
to 102'', and 28*' to 39‘, the numbers would be considerably 
augmented, especially from the country south of Lhassa between 
28“ and 30° ; and the contiguous parts of Chinese Turkestan and 
Mongolia, though also poor, have a more varied flora than Tibet. 
Straeliey and Winterbottom''’s collections illustrate this point, and 
so does Przewalski'’s so far as it has been published. Of BEedin’s 
small collection, nearly a third was from the Axka Tag moun¬ 
tains, where he entered Tibet; and the only new species, Gentlana 
Sedini and G-. coriisepala, were from this region. It is probable, 
therefore, that some of the species included in the list of his 
plants should have been left out. The two species of Gentiam 
in question were originally left out, because we had seen no 
specimens, and subsequently because it was ascertained that they 
were from Sarik Koi. Under the head of “ Vegetation ” we 
give some particulars of the botanical collection made by Bonvalot 
and Prince Henry of Orleans, chiefly between Lhassa and 
Taehienlu, and our reasons for not including them. In the same 
place an account is given of several other collections from the 
countries adjoinmg Tibet. 


JSfatural Orders* 

The forty-one natural orders fonnd in Tibet are either nearly 
cosmopolitan, or at least widely spread in the northern hemi¬ 
sphere, and all are represented in the British flora by indigenous 
species except the Tamariscacese, Zygophjllacese, Selaginace®, 
and Cxiietaceffi, and all are represented in the European flora. 

The ordinal representation, taken systematically, is as 
follows:— 
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Raiiimciilacefe... 
Papaveraceog .., 
Fimiariacefe.... 

CriiciferJB.. 

Caryopliyllacese 
Tamariscaceffi .., 
ZygopliYllace^e 

Geraniacefe. 

Legiimiuos89 ... 

EosaceiB.. 

Saxifragaceae ,. 
Crass iilacese .., 
Halorrli agidacese 
Uiiibelliferse ,. 
Caprifoliacefe .. 

Dipsacese. 

Compositse .... 
Campanulaeese 
Piiimbagiiiacese 
Primiilacese.... 
Geiitianaceas .. 
Boraginacese .. 
Solanacefe .... 
Scropbulariacese 

Seiaginacese. 

LaMatfe . 

Cbeiiopodiaceffi , 
Polygonacese .., 
TliyinelceacefB.. 
El^agnacefe .. 
Eupliorbiacefe 
Urticace£e .... 

Salicacese.. 

Onetacea. 

Iridaceee . 

Liliace® . 

Jiineacefe. 

Naiadacece . — 
Cyperacese .... 
OramineaB ...., 
Pilices. 


Totals-- .41 


Genera. 

8 

2 

1 

15 

5 

1 

1 

2 

5 

2 

2 

2 

2 

3 
1 
1 

18 

1 

1 

8 

2 

1 

1 

8 

1 

4 
4 
2 
1 
1 
1 
1 
1 
1 
1 
2 

, 1 
2 
8 
14 
1 

119 


Species. 

19 

o 

• I 

4 

26 

11 

2 

1 

2 

18 


10 

2 

4 
1 
1 

58 

1 

1 

7 

10 

2 

1 

8 

3 
10 

5 
i) 
1 
1 
1 
1 
2 
1 
1 

4 
1 
2 
9 

80 

1 

288 
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Oat of forty-one natural orders fourteen, or just over a "third, 
are represented by only one genus and one species eacli. Eifteen 
other natural orders comprise 83 genera and 234 species, or, 
approximately, 70 per cent, and 82*7 per cent. respecti?ely of 
the total number of genera and species. We have little infor¬ 
mation on the relative individual abundance of the species of tiie 
predominating natural orders and genera, but such remarks as 
^‘common’'' and “rare,” and “ only seen once ” are attached to 
soioe of the specimens and are reproduced in our Enumeratian ; 
and it may perhaps be a legitimate inference that the natural 
orders most numerous in genera and species constitute the 
greater part of the vegetation. Admitting this, the following 
figures should enable us to picture, if onh^ imperfectly, the 
appearance of the vegetation of the country, always hearing in 
mind that certain species grow gregariously, whilst others grow 
sporadically. Eor instance, many species of Smmurea occur as 
solitary individuals; Tliylacospermum forms large tufts; sonie 
species of Allium grow in large masses, and grasses, generally 
speaking, form a continuous carpet, though some of the Tibetan 
species grow in tufts. The lifteen natural orders preponderating 
both in geuera and species are :— 


Orders. Genera. Species. 


Eanuuculacese. 

.. 8= 

: 0*7 per cent. 

19= 

6-7 per cent 

Crueiferse. 

.. 15 

12-6 

26 

9*2 

Caryophyliaceaj ... 

.. 5 

4-2 

11 

3*9 

Legiimmosge. 

.. 5 

4-2 

18 

6-3 

Rosaceie . 

2 

1-7 

7 

2*4 

Saxifragaceie . 

2 

P7 

7 

2-4 

Crassulacese. 

2 

1-7 

10 

3*5 

Cbmposito .. 

.. 13 

11 

53 

18*7 

Primulaceffi.... 

.. 3 

2-5 

i 

2*4 

Geutiauacefe . 

2 

1*7 

10 

3*5 

Scropluilariace^e ... 

.. 3 

2*5 

8 

2*8 

Labiaiie . 

.. 4 

3*3 

10 

3-5 

Polvgonacei'e . 

2 

1-7 

9 

3*1 

Cvperaceie . 

.. 3 

2*5 

9 

3*1 

Graniinese . 

.. 14 

11*7 

30 

10*6 

Totals : lo 

83 
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These totals are equal to about 70 per cent, of the ,i;-e]]era, 
and 82*7 per cent, of tlie species of the whole flora. Siiiiilai* 
pjroportioEs are found in the richest floras, and they therefore 
eall for no special remarks. There.is no great developioeiit 
in Tibet of any order of restricted distribution or of any 
order of peculiar structure or habit. The number and per¬ 
centages of the Compositse call for some remark. Some }'ears 
ago the lute C. J. Maximowicz drew up a table showing the 
] 3 redominating natural orders in seven floral regions, ranging 
from the Caspian through Central Asia, Nortli China, and 
Mandshuria to Jaj)an, and in each of these regions the Composite 
considerably exceed any other natural order; in most instances 
by a third, varying from 15*4 per cent, in the Aralo“Caspian 
region to 7*7 per cent, in Japan. The decline was almost uniform 
1‘roin West to East. In Tibet nearly 11 per cent, of the genera 
and 18*7 per cent, of the species belong to this natural order; 
and it may be added that the preponderance of Composite 
among the high-level plants obtains almost throughout the world. 
Whether this is altogether due to the special means for dis¬ 
persion possessed by members of this order would require 
much investigation to prove, but it may be put forward as 
probable. 

The total absence of certain orders and the poverty of others 
offer, indeed, points of greater interest. One of the most sur¬ 
prising facts is the extreme rarity of bulbous plants in a eoiuitry 
where the conditions seem so favourable to the existence and 
piropagation of this class, and this more especially, because 
bulbous plants abound in the dry regions of the surrounding 
eoiintries, though at lower levels. Possibly more may depend 
on elevation, and the concomitant temperatures of the soil, 
than is obvious. But the fact remains that petaiiferoiis mono¬ 
cotyledons are exceedingly rare; and not a single species 
of the OrchidacesB occurs in the Tibetan collections dealt with 
ill this paper, but Przewalski collected Orchis salinity a near 
ally of the widely diffused 0. latifolia^ in the Koko Nor 
region. Considering the extent of saline country, a more 
numerous representation of the ChenopodiacesB might have been 
expected. 
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Genera, 

Out of the 119 genera less than a dozen are peculiar to the 
region; that is, to Tibet and the immediately contiguous countries, 
and it is exceedingly doubtful whether any genus is endemic 
ill, or confined to, Tibet. The few more or less local genera 
are :— 

Bilopliia (Cruciferae), a diminutive monotype ranging from 
Ladak in the south-west across Tibet to Kansiih in the north¬ 
east. 

Thijlacospermim (Caryophyllacem), a monotjpe widely spread 
in the Himalayas, Turkestan, Tibet, and Mongolia. A moss-like 
plant forming excessively dense cushions. 

St}^tfcJieifa (Legiimiiiosm), an almost stemless moiiotypic herb 
having prickly pods, limited to the Himalayas and the extreme 
west of Tibet. 

AllanUa (Compositse), a genus of about half-a-dozen dwarf 
herbaceous species inhabiting the Himalayas, Tibet, and Chinese 
Turkestan. 

Cre^nantliodmm (Composite), better treated as a section of 
Senecio, which consists of eight or ten almost stemless herbaceous 
species inhabiting the Himalayas and Tibet. 

Cyananthm (Campanulaceae), a genus of about eight tufted 
herbaceous species inhabiting the Himalayas, Tibet, and Western 
China. 

Mieroula (Boraginacem), a genus of two or three dwarf her¬ 
baceous species inhabiting the Himalayas, Tibet, Kanauh, and 
Western China, 

Oreosolen (Scrophulariacese), two stemless herbaceous species, 
one in the Himalayas and the other in Tibet. 

Gooringia^ Williams, is a genus founded on Arenaria Little- 
(hlez, HemsL, which, if accepted, would constitute, so far as our 
present knowledge goes, an endemic genus; but we prefer retain¬ 
ing it in Arenaria^ at least until this group has been more 
thoroughly investigated. 

In contrast to this poverty of local genera is the nuiiiericaiiy 
large representation of families and widely dispersed genera, as 
the following list shows ;— 
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Sjiecies. 

Saussurea ... 15 

SedwM . 9 

Species. 
Brought ii]) .. 96 

Nepefa . 0 

Carex . 6 

Artemisia . 9 

Gentiana . 9 

Ranuneidus . 8 

Astragalus . 8 

Polygommi . 8 

O.rytropis . 6 

Poa .. 5 

Stipa . r> 

Delphinium . 4 

Corgdalis . 4 

Draha . 4 

Parry a . 4 

Potent ilia . 6 

Sas'ifraga . 6 

Aster .. 6 

Arenaria . 4 

Taraxacim . 4 

Elymtis . 4 

Pedicidaris . 6 

Festuoa .. 4 

96 

Total .... 150 


These figures show that twenty-four (or 20T per cent, of the 
total) genera furnish 150 (or 50*3 per cent, of the total) species. 
Against this there are sixty-eight genera each represented hy 
only one species. In other words, 57*1 per cent, of the genera 
yield only 24 per cent of the species. It will be seen that 
the percentages in these tw^o comparisons are almost exactly 
reversed. 


Species. 

The nitiniate elements or components of the flora, so far as we 
subdmde, are species of unequal value, it should be remembered, 
both as to distinctness from other species and individual repre¬ 
sentation in the vegetation. Two hundred and eighty-three 
species is indeed a small number in so large an area; and the 
question naturally arises, why is it so restricted ? But before 
attempting an answer to this question we will give some of the 
more striking particulars concerning these 283 species It has 
been shown that there is not a genus of flowering plants that is 
strictly endemic, or peculiar to Tibet; and very few indeed are 
endemic in a wider area embracing the contiguous countries 

^ It should be mentioned here that slight discrepancies may possibly exist in 
the figures given in various parts of this paper in consequence of some of 
the latest corrections not having been made all through ; but there are very 
few, if any, and they can affect no question of importance. 
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wliicli miglit, from tlieir physical conditions, be considered as 
ionning a part of the same botanical region. But, wliat is more 
surprising, the number of species restidcted to Tibet is also very 
small. Taking our arbitrary boundaries, only thirty-four species 
out of 283 have hitherto, so far as we are aware, not been found 


outside of Tibet* They are :— 

Kanunculus involiicratiis. 

„ similis. 

Anemone imbricata. 

Corydalis Boweri. 

Erysimum Ohamfephytnn. 
Eiitrema Przewalskii. 

Parrya prolifera. 

Arenaria Littledalei, 
Astragalus xirnoldi. 

,, Malcolmii. 
Saxifraga parva. 

Sedum lotundatiim. 
Peiicedamim i\[alcolmii. 
Artemisia Wellbyi. 

Aster Boweri. 

CremanthocIiLiin Deasyi. 

,, Fletcheri. 


Oremanthoclinin gc iriiigeiisis. 
Crepis sorocepliala. 

Lactiica Deasyi. 

Saussiirea Aster. 

„ pmnila. 

Wellbn. 

Audrosace tapete. 

G entiaiia Kockhillii. 
Oreosoleii imguiciilatiis. 
Nepeta deeoloraus. 
Polygonum Deasyi. 

,, tibeticum. 

Iris Thoroidii. 

Kobresia Sargentiana. 
Agropyron Thoroidi an urn. 
Diplachue Thoroidi. 

Festuca Deasyi. 


This gives about 12 per cent, of endemic species, which is 
very low compared with most countries and especially Asiatic, 
though high as compared with the British Islands, for example. 
Moreover, we are convinced that further researches will result 
in a reduction rather than an augmentation of this number or 
proportion. 

Considering, for our present purpose, Tibet as the centre, the 


extensions of the 

remaining 249 species are: — 


1. Himalayan 

Eegiou .. 217 

species, or about 76'6 

pel* cent 

2. Mongolian 

.. 107 

11 


3. Chinese 

.. 79 

„ ,1 27-8 

7? 

4i. Siberian 

„ .. 99 

„ „ 35 

5? 

5. Persian 

„ .. 67 

„ „ 23-3 

It 

6. Mediterranear 

1 „ .. 50 

17'3 

7* 

7. Arctic 

. . 47 

„ „ 16'2 

5> 

8. Other regions 

.. 57 

20 

f’l 





256 


mi. W. B. HEMSLEY OX TiTE 


It is clear iToin tliis siiiamary tliat tlie bulk of the Tibetan 
plants hare a wide range. This is more strongly eiiipliasizecl by 
the fact that iiftj-tliree species, or 18*7 per coii-t,, occur in five 
or more of the regions tabulated. Eorty-seven species extend 
to the Arctic regions, and of these twenty-nine occur in Arctic 
Europe, Asia, and America. Against this very few are eoiiiinou 
to Tibet and the European Alps. 

The most noteworthy point in connection with the distribution 
of the species is the great preponderance of the Himalayan 
element, or rather of plants common to Tibet and the Himalayas, 
aiiiisiiiiting to 217 species, or 70*6 per cent, of the whole. Out 
of these 217 species 119 are not recorded from Sikkim-Himalaya. 
Seventy-three species, or 25’8 per cent., are apparently restricted 
to Tibet and the Himalayas; but the almost unexplored 
iiiouiitains of TYestern China may yield some of these species. 
A glance dowui the table is sufficient to enable us to realize how 
very few species are restricted to Tibet aud any one other of the 
suiTounding eotiutries, as Mongolia or China, for example. 
Indeed our table allows only eight. 

Among plants of extraordinary distribution Nitrcma Bchoberi 
is specially interesting. It is only reported from the Koko 
iNor district; but it is abundant in Mongolia, Siberia, Tur¬ 
kestan, Afghanistan, and Persia, and extends westward to 
Southern Eussia and Egypt. It is also found in Upper 
Guinea and Australia, being widely dispersed iu the latter 
country, where it occurs in all the colonies, usually inhabiting 
more or less saline districts. The fruit is a berry varying in 
colour from yellow through various shades of red and purple 
to black. It is greedily eaten by birds and various animals, even 
by the Tibetan bear, according to Maxiniowicz, who ascribes its 
presence in Australia to migratory birds. 

Saussurea alpina, Polpf/omtm Bistorta^ and Salix LafponiiM^ 
three very generally diffused plants in North temperate and arctic 
regions, are not recorded from the Himalayas, Myriophiflhm 
vertkillatum is not kiiown to occur within the Arctic zone, 
though both iff. spicatum and M. cdtemljlorum reach Arctic 
Europe and America. 

The plants common to the Alps of Europe and Tibet are:— 
Olematis alpina, Thalleimm alpinwm^ Braha alpina, D. Jlad- 
nitzensk, Om/tropis Ja^ponica, Potentilla fmticosa, R mv.Jtifida^ 
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P. nivea^ Sedum Bhodiola, ^amfraga Iliretidiis^ Leonfogodium 
(ilpimm^^ Satmurea alpina^ Tarnccaaiun officinale^ T, palnsfre, 
And'TOsace Chama^jasme^ A. villosa^ Gentuina tenella. Fedicidaru 
(Ederi^ Polggonum vlvipnrum^ Salix Lapponiim, Oarex Inciirvcif 
C. rigida, C. ustulata, Sci}piis Garlais, Avena suhsplcaia, Festuca 
mlesiaca, Foa alpina^ P. nemoralis, P. pratensis. Aitogetlier 
twenty-nine species, and rather less than ten per cent. Adding 
the following eleven siihalpine species — Jtammculm aqiiafilis, 
Etellaria graminea^ Potent ilia Anserina^ jSipqmris indgaris, 
Ilyrioplujllum verticillatim^ Polggonum Bistorta, Fotamogeton 
pectinatm^ Triglocldn palustre^ Atropis distcms^ Besehcmpsia 
ciespitosa, and Phragmites communis— it up to iieaiiy 
fourteen per cent. But it will be seen at once that lliey are all 
plants of wide distribution, so there can be no question about 
special affinities or connections between the two floras. 

The plants common to the Arctic regions and Tibet are 
forty-seven in number, and of these forty-one are of iTry wide 
distribution, and thirty-four of them are included in the above 
list as extending to the Alps. The species not eominon to the 
Alps and the Arctic regions are:— Glenuitis alpina^ Mgriophjlltmi 
verticillatum^ Leontopodium alpinum, Aftdrosaee villosa, Scirpus 
Oaricis, and Festuca valesiaca. Curiously enough, each of these 
plants is peculiar in its distribution, as may be seen by eoiisulting 
the table showing the general distribution of the Tibetan plants. 
Chmatis alpina extends eastward to China, but misses the 
Himalayas, Leontopodium alpinum has the same eastward 
distribution and also occurs in the Himalayas; and the genus 
Leontopodium has its greatest concentration in China, Avhere 
there are several very distinct and elegant species. But we 
need not pursue this investigation any farther, because these 
are clearly just vicissitudes of distribution. 

The material for comparisons offered by our table is by no 
means exhausted; hut all comparisons lead to such very obvious 
conclusions, that we do not propose extending them beyond 
a short list of species not found in the Himalayas. 
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Lit<t of Tibetan Plants not known to occur in tlie 

Himalayan Region. 



1 1 
j Mongolia. 

China. 

Siberia, i 

Persia. | 

Clematis alpiiia. 

. J 

1 

1 


DelpliiBiiim grandifloriiin . 

,. 1 

1 

1 


„ Pvlzowii ... 

••! 1 ! 

1 



Piumnculus tricuspis 

..I 1 1 




Meeonopsis iiitegrifolia ... 

,.! .. 1 

1 



Bra.va sinensis . 


1 



Lepidiuni eordatimi. 



1 


Nitraria Sclioheri .. 

1 

1 

i 

1 

iSaxifraa'a taugiitica . 

1 




Sediim aliiidiiiu. 

1 


1 

1 

Przewalskii . 

..i 1 




Saussinea alpiua. 

.. 


1 

1 

pvo-maea . 

1 


1 


.. Tiioroldii . 

1 

1 


i 

Taraxacum lanceolatiim . 



1 


Statice a urea... 

• • i 1 


1 


Androsace Tapete. 


i 1 



' Cfeiitiana falcata. 



1 


Lagotis brac'hystachya ... 

!j 1 

1 



Kaiidiimi aracile . 

.1 




Polvgoiium Bistorta. 

*•': 1 

1 

1 


Salix Lapponiim. 


» * 

1 


' Carex sabiiiosa . 

Y 




1 EIybius ]imceus.. .. 

1 


1 

1 

1 iaiiug’inosus . 

*.. i 


1 


i Littledalea tibetica . 

1 _ 


1 



Totals .. 26 

! Id 

i 

11 

14 

4 

1 


Against these twenty-six species, there are seventy-three 
restricted to Tibet and the Himalayas; and, as already men¬ 
tioned, dl7, or about 76*6 per cent, of the total Tibetan species, 
also occur in the Himalayas. 

CoxcLxrsioxs. 

?7o elaborate arguments are required to prove that the Tibetan 
is a derived Elora; that is to say derived since the Tertiary 
period; and its composition is so largely Himalayan that tliere 
can be little doubt as to its origin. It may be well to repeat 
that Himalaya,’^ as here understood, inclndes the mountains to 
the west of the Himalaya Proper, and northward to, and including, 
the Karakorum. In fact it is from what we have termed 
AYesteni Himalaya that the greater migration seems to have 
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proceeded. Wlietlier the local conditions generally, both past 
and present, favour this view, we will not attempt to prove, hut 
the prevalence of westerly winds is one factor which might 
he expected to operate actively in bringing about the present 
condition of things. Whether the precarious vegetation of 
Tibet is on the whole increasing, is a question for the traveller 
rather than for the closet botanist, but there is no doubt that if 
there is an increase in one place there is temporary or permanent 
destruction in other places, due to the shifting sands. 
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On a Method of Investigating the Gravitational Sensitiveness of 
the Eoot-tip‘^. By Ebancis Dabwin, E.L.S. 

[Read 6th February, 1902.] 

The theory put forth in the ‘ Power of Movement in Plants/ 
that the tip of the root is the part of that member which is 
sensitive to gravitation, has gone through some vicissitudes which 
it is needless to recapitulate. It is sufficient to refer to the 
most recent development of the subject. Since the appearance 
of Pfeifer’s t and Czapek’s t papers, physiologists have, broadly 
speaking, agreed that the long-desired proof has been supplied. 
But no confirmatory experiments were published, while, on the 
other hand, the worli of Wachtel § gave a direct contradiction to 
€zapek’s paper. Last year we had Czapek’s able reply ||, which 
shows that IVachters contradictory results depend on a difference 
in the manner of making the bent tubes used in the experiments. 
In this position of the question a confirmation by another 
method is desirable ; and this is what I have tried to give in the 
following paper, which is an application to roots of the method 
successfully employed with Betaria and Borghwm^ ^ 

A seedling of one of these grains, e.g, Sorghm^ when prepared 
for use by the removal of the root, consists of the grain and 
the straight hypocotyl surmounted by the cotyledon, shaped like 
a spear-head. If such a seedling is supported by means of the 
grain (S in fig. 1) in a horizontal position, the hypocotyl bends 
upwards until the cotyledon 0 is vertical, and the further 
growth is in the vertical direction. But if the cotyledon is 
supported as in figs. 2 and 3, the [part of the plant which is 
sensitive to the gravitational stimulus remains horizontal, and 
therefore continues to perceive tbe stimulus, and the curvature 
of|t]ie hypocotyl therefore continues. In this way coils and 
spirals in the hypocotyl are formed even more complex than 
those shown in figs. 2 and 8. 

A brief note on this subject was published in Proc. Cambridge Phil Soc 
1901. 

1' Pfeffer, ^iiiiials of Botany, 1894, 

+ Cijapek, Pringsheiin’s Jahrbiioher, 1895, 3898. 

§ Wachtel, Bot. Zeitung, 1899* 
jj Czapek, Pringsheim’s Jabrbiieher, l90l)* 

^ Francis Darwin, Annals of Botany, 1899. 
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To -apply this raetliod to [roots is not easy, since the tip is 
slimy and slippery, and in leguminons plants, which are especially 


Fig, 1* 



supported by its graiu, S: the vertical cotyledon, 0, 
shows the result of geoLropisni, 

Figs. 2 & 3» 




ASojy^zewi-seedlings supported by the cotyledon C ; the hypoeotyl bearing 
the grain S at its base shows geotropic curvature. 

adapted to geotropie experiments, the weight of the cotyledon is 
considerable 

* With ILathjrm artkidatits, in which the seeds had been lightened by 
cutting off a part, I managed to fix the tip of the root in horizontal glass tubes, 
but 110 definite results were obtained. 
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Various attempts were made to support tbe w^eiglit of tbo 
cotyledons,, and some success was obtained with a vertical wdieel 
by means of wliicli the eoimter-weigbted cotyledon could rotate, 
the tip of tbe root being fixed at a point opposite tbe centre of 
rotation. But the apparatus finally adopted was one suggested 
by my brother, Mr. H. Darwin, and made for me by tbe Cam¬ 
bridge Scientific Instrument Co. 

A wooden lever 53 cm. in length (L in fig. 4) turns on a 
knife-edge X, fixed about 7 cm. from one end ; the metal bearing 
M, on wliieh K turns in the vertical plane, is able to rotate in 
the horizontal plane by means of a supporting-rod fitting into 
the vertical tube T« 

Fig. 4. 



L, the leyer; F, the knife-edge; M, its bearing; T, bearing for vertical rod 
(not shown); W, the counter-weight; P, the pin supporting B, the bean i 
C, a second counter-weight. 


The cotyledons of the bean B are fixed to the lever by a pin P 
on wbicli B can rotate in a vertical plane, and the weight of the- 
bean is counterbalanced by tbe lead block VT, tbe balance being 
finally adjusted by the counter-weight C, a ring of lead wire 
which slides on the lever L. By this arrangement the cotyledons 
can move freely in any direction on the surface of the sphere of 
radius PK (46 cm.)« Pig» 5 gives a view from the point P in 
fig. 4« 

Fig. 5, 



T, the tube in which the tip of E, the radicle, is fixed ; L, the lever. 

The square L is the lever seen in section, and the dot^pn the 
middle is the head of the pin P; L would* as a fact, be invisible, 
being hidden by the bean B. 
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The radicle, E, of tlie bean* is horizontal, and about 2-3 mm* 
of its tip is placed in a cavity in T, which may be conveniently 
■described as the “ tube.” When the root begins to curve geo- 
tropically, it is clear that the cotyledons must move, since the 
tip is fixed. It will take on the form shown in fig, 6; the 

iKg. 6. 

T 



A bean-seedling which has curved geotropically: the arrow gives the 
direction in which the cotyledons will continiie to niove. 

amount of rotation being recorded by a pin stuck into the coty¬ 
ledons (not shown in fig. 6), which served as an index of angular 
movement, also as a counter-weight to balance the seed on the 
pin P. If the tip is the percipient of the stimulus, it is clear 
that the cotyledons will continue to describe a circle in the 
direction shown by the arrow. As a fact, there proved to be a 
strong tendency for the root to continue curving past the vertical 
in a way which points to the tip being the percipient organ for 
gravitation. Before giving the details of these experiments, 
I must give further description of the difficulties of the method. 

The first necessity in the conduct of the experiment is to keep 
the root from withering. Bean-roots will geotrope fairly well in 
a closed space in which the air is kept damp, but it is not easy 
to place an apparatus of tbe size here employed in damp air; and 
I adopted instead the plan of keeping the root and cotyledons 
damp by drops of water falling on them. This has the great 
disadvantage of making the geotropic curvature a very slow 
process, as will be seen in the details of some of the experiments. 
Another difficulty was to find the right material for the tube 
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ill "wliich tlie tip of the root rests, G-lass tubes were at first 
used, but afterwards straws were employed closed at one end 
br w’^ooden plugs or by cotton-wool; quills were also found 
serviceable. 

Tubes were also successfully made from tbe nectaries of 
Tropmhm and from tbe corolla-tubes of various flowers and 
the hollow scape of Taraxacum ; and these have the advantage 
of not being hard lihe glass, quills, or straw, and thus not likely 
to injure the root-tip. But the greatest difiSculty was to prevent 
the tip of the root slipping out of the tube. Tins frequently 
occurred, and spoilt a large majority of the experiments made 
with beans. 

In some experiments I placed a piece of fine gauze in such a 
w^ay that it hung over the closed end of the tube, and also wrapped 
round about a centimetre of the root. The gauze was kept wet 
by the dripping w^ater, and, without interfeiung with the growth 
of the root, it tended by its close contact •with tbe root to keep 
tbe tip in place. At tbe close of my work I bit upon another 
plan which is perfectly successful in keeping the root in place. 
A very fine brass wire is coiled into a spiral spring and slipped 
over tbe tube, which is thus continued by a tubular spring. The 
root is placed in the tube, and tbe spring, very slightly extended, 
is fixed by a thread and a pin to tbe cotyledon. The root cannot 
slip out of the tube; and since the force needed to produce a 
lateral bend is very slight, there is no obvious reason wdiy 
curvature should not occur. As the root grows in length, the 
spring is of course elongated and must be occasionally re¬ 
adjusted. I have not made many experiments with this method, 
but I have seen enough to convince me that it is the most 
hopeful for future work. 


MesuUs icitli Beans (Vicia Baba). 

Borty-four experiments were made ‘ in the manner here 
described, and out of these only fourteen showed any result 
worth consideration. Of these, six showed striking curvature of 
the root past the vertical. In the other eight the curvature w^as 
continued beyond the vertical, but not to any considerable 
extent. 

Among tbe failures are a few cases iu which the root hardly 
bent geotropieally at all, whether from too low a temperature or 
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from too copious water-supply it is im|>ossible to say® But the 
great majority failed because the root slipped out of the tube: 
they cannot therefore he fairly held to invalidate the general 
principle, but rather to show the difficulties of the methods 
Bigs. 7 and 8 are reproduced from drawings, kindly made for 
me by Miss B, B. M. Bertz, of the results of the experiments of 
March 30 and May 24, 1900. 


Fig. 7. 



Curvature of a bean- 
root produced in two 
days (March 30,1900), 


Mg. 8, 



Curvature of a bean-root produced in three days 
(May 24,1900). The tube in which the root 
is fixed was somewhat oblique. 


The following notes refer to %. 7 :— 

March 27, 1900,10 p.m,— Vida Faha fitted in a horizontal straw- 
tube, a piece of wet gauze hanging over the tube and the 
apical part of root and tending to keep the root in place* 




Curvature. 

March 28, 

6.30 A.M. 

60® 

j? 

12.47 p.M. 

87 


10 p.M. 

120 

March 29, 

8.35 A.M. 

200 

37 

10.23 A.M. 

230 

March 30, 

8.20 A.M. 



e., the root had geotroped. 
through 60®. 

i, e., nearly vertical. 

(30® beyond vertical.) 

u e., the base of root is 50®" 
above the horizon. 

Grrowth stopped, root becom¬ 
ing unhealthy. 
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Ewperiments xoitli Pern. 

My assistant Mr, Elborn made a series of observations on peas 
with the root-lever, of which the results were in one respect 
more satisfactory than my own experiments on beans. 

The tips were fixed in small quills filled with gypsum at tlie 
beginning of each experiment. A very thin and flexible silver 
wire was wound spirally round root- and tube; it was not fixed 
at either end, hut merely tended by friction to keep the root in 
place. The water-supply was led by a thread so that the dis¬ 
turbance of water actually falling on to the root was avoided. 

In something like half the experiments a distinct result was 
obtained ^—that is to say, the cotyledonary end of the seedlings 
curved downwards and then beyond the vertical. In a con¬ 
siderable number of experiments the root curved through 180'\ 
L fi., 90"" beyond the downward position. But it never reached 
such a degree of curvature as is shown in figs. 7 and 8. 

Conclusions. 

The evidence (in spite of the numerous failures in the case of 
the bean) seems to point clearly to the conclusion that there is a 
strong tendency, in the root of the bean and pea, to continue 
curving when the tip is fixed horizontally and the other end of 
the seedling is free to move. 

The conclusion to be drawn from this result is not so simple 
as at first appears. It is certain that the results are explicable 
on the assumption that the tip is the only part of the root 
which is sensitive to gravitation. But is this the only possible 
explanation ? 

It seems possible that just as apogeotronic organs curve until 
their free ends are far beyond the vertical, so roots supported by 
their apices might, by the geotropism of the region close to the 
tube (A, fig. 9), assume the appearance shown in fig. 9, B, in which 
the base of the root between C and the cotyledons is beyond the 
vertical. In apogeotropic stems this over-shooting of the vertical 
is corrected by a new gravitational stimulus arising in the oblique 
part. But in roots in which the region of curvature is short it 
is conceivable that the region C may have ceased to grow, and 
therefore that the curvature may not be reversible: in other words, 

^ In 7 out of 18 experiments the curvature was through 180°, in 3 it was 
between 135° and 180°. 
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that the root could not regain the rertical position A. If this 
were so we should have a series of permanent irreversible curves 


Fig. 9. 



Fig. 10. 



A bean-root, after curving geotropically, has been fixed in a vertical tube, 

oecurringj which would lead to just such a continued movement 
past the vertical of the cotyledons as has been described. 
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I liave found it imi)ossible to make sure wlietlier this supposed 
curvature could actually occur, but from' experiments ou the 
power of reversal in the curved region of bean-roots, I believe it 
could not. 

It is, however, possible to teat the matter iu another way,, 
namely, to ascertain whether the part of the root which curves 
has any direct independent geotropic sensitiveness—that is, any 
sensitiveness independent of the stimulus transmitted from the 
tip. 

A seedling is placed horizontally in damp sawdust until the 
root has curved geotropically: the seed is then fixed to the 
lever with the tip of the root in a vertical tube (fig. 10). If the 
region C is directly and independently sensitive to gravitation, it 
ought to continue to curve so that the cotyledons would descend. 
But this is not what happens. In my experiments, only one 
root showed increased curvature, seven showed distinct diminu¬ 
tion, and two slight or donbtful diminution. The halaiice of 
evidence is thus clearly against the existence of independent 
sensitiveness in the motile part of the root. This of course agrees 
entirely with Pfeffer’s and Czapek’s results; and if this is granted,, 
the only conceivable explanation of the continued curvature of 
the root in a horizontal tube is that the tip is the percipient 
region. It has been already pointed out that this explanation 
is consistent with the observed facts. 

The experiments illustrated by fig. 10 are of value also in 
another way. In these experiments I found that though there 
is a tendency to the diminution of the existing curve, yet that 
the increment to the root due to new growth remains vertical. 
This disposes of the possible objection that the continuous 
curvature, occurring when the tip of the root is fixed in a hori¬ 
zontal tube, is due to contact-irritation, and is only a form of 
the curvature produced by injuring one side of a root-tip If 
this were the cause of the curvature, it should occur whether the 
tube is horizontal or vertical; and since this is not the case, we 
are supported in referring the continuous curvature to the 
continued stimulation of the tip. 


* Darwin, * Power of Movement in Plant'.’ 
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Electric Eesponse in Ordinaxy Plants under Mechanical 
Stimulus. By Prof. Jacadis Chxjnber Bose, M.A., B.Se. 
(Communicated by the President.) 

[Read 20tli March, 1002.] 

Contents. 

Introduction.—Conditions for obtaining Electric Response.— Negative 
variation.—Experimental arrangements.—Eesponse Recorder.—Means of 
graduating the intensity of Stimulus.—^Block method.—Hant-response, a 
physiological response.—Responses to single stimuli.—IJniform responses.—■ 
Staircase effect.—Eatigue.—Increased effect vi'itli increasing stimulus.— 
Superposition of stimuli.—Eiphasic Yariation.—Abnormal Response.— 
Influence of temperature on Plant-response.—determination of Death.- 
point.—Effects of Aiicestlietics and Poisons.—Conclusion. 

Introbpctiox. 

The effect of stimulus oix living substance is usually detected 
by two different methods. In the case of motile organs, stimulus 
causes a change of form. Mechanical response may thus be^ 
obtained in a contractile tissue such as muscle. But in others— 
nerve for example—stimulus causes no visible change; the 
excitation of the tissue may, however, be detected by certain 
electromotive changes. The advantage of the electric mode of 
detecting response is its universal applicability. In cases “where 
mechanical response is available, as in muscle, it is found that 
simultaneous mechanical and electrical records are practically 
identical. 

The intensity of electrical response is found to depend on the 
physiological activity of the tissue. When this activity is 
diminished by ansesthefcics, the intensity of electrical response 
is also correspondingly diminished. When the tissue is killed, 
the electrical response disappears altogether. 

Electric response has been found by Burdoii Sanderson, Muiick, 
and others to occur in sensitive plants. We have seen that in 
animal tissues this mode of response was not confined to con¬ 
tractile tissues, but present in others which exhibit no mechanical 
movement. It would therefore be interesting to find out 
whether the responsive electric variation was confined merely to 
organs of plants which exhibit such remarkable mechanical 
movements, or whether such effects are not also exhibited by every 
plant and by all its different organs. 
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In connection with this, Kunkel made the very interesting 
observation that an electrical ‘disturbance was produced in stems 
by injury or by flexion, the point in the neighbourhood of injury 
becoming negative, 

Mj own attempt has been directed not towards the obtaining 
of mere qualitative response, but rather to the determination 
if throughout the whole range of response phenomena a 
parallelism between animal and vegetable could not be detected. 
That is to say, I desired to know, with regard to plants, what 
was the relation between the intensity of stimulus and the 
corresponding response, what were the eflects of superposition 
of stimuli; whether fatigue was present, and in what manner it 
a:ffected the response; what were the effects of extremes of 
temperature on the i*esponse ; whether chemical reagents could 
exercise any influence on the plant-response, as anjesthetics 
and poisonous drugs have been found to do with nerve and 
muscle. 

Finally: if it could be proved that the electric response 
served as a faithful index of the physiological activity of plants, 
it would then be possible successfully to attack problems the 
solution of which at present offers many experimental difficulties. 

But before obtaining satisfactory and conclusive results 
regarding plant-response, many difficulties bad to be surmounted. 
It is obvious that if we wish to fiud out the influence of various 
external agencies on the modification of response, we must first 
of all succeed in devising experimental arrangements by which 
uniform responses may be obtained and recorded with unfailiiig 
certainty. I shall presently describe ho\v this has been 
accomplished. 

Conditions for obtaining JEleetric lles])ome. 

If Ave take a piece of uninjured living tissue, and two contacts 
be made on its surface by means of non-polarizable electrodes at 
A and B, connection being made with a galvanometer, no 
current will be observed, as both A and B are in the same 
physico-chemical condition: the two points, that is to say, are 
iso-electric. If now the tissue be excited by stimulus, similar 
disturbances will be evoked at both A and B, If, further, these 
disturbances, reaching A and B almost simultaneously, cause 
any electrical change, then, similar changes taking place at both 
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points, and there being thus no relative difference between the 
two, the galvanometer will still indicate no current. This null 
effect is due to the balancing action of B as against A. 

If the electrical effect at A is represented by E , that at B 

by E , then the resultant electromotive’ force round the 
J> 

circuit E-n==E . —; when E/ = B_, E^ = 0. If we wish 
, 111 A JD A 13 ii 

to obtain any resultant effect in the galvanometer, we may 

employ two different means:—(1) "We may so arrange matters 

that the disturbing stimulus reaches one point, say A, and not E. 

This may be accomplished by interposing a block between A and 

B. (2) Or even when the disturbance reaches both A and B, 

the balance might be destroyed by rendering A and B unequally 

responsive. This may be accomplished by physico-chemical 

means. Eor example, one point, say B, may be rendered more or 

less permanently irresponsive by injuring it by a cut, a burn,. 

or the action of strong chemical reagents. In that case, stimulus 

will cause greater electrical disturbance at the more responsive 

point A, and this will be shown by the galvanometer as the 

resultant current of response. I may mention here in passing, 

that, in addition to the above method of relative depression, it 

is possible to obtain a resultant response by a relative exaltation 

of the sensitiveness of B. 

Method of Injury^ or Negative Variation* 

In obtaining electric response in animal tissues^ one of the 
two contacts, say B, is injured. This gives rise to a “ current 
of injury ” which usually flows in the tissue from the injured 
B to uninjured A (fig. 1). On stimulating the tissue, there is 


Fig. 1. 



Method of negative variation. 

produced, in muscle and in nerve, a diminution of current 
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o£ injury. This may be expressed in another way by saying 
that stimulus gives rise to an “ action current,” the direction of 
which is from the more responsive or excitable A to the less 
responsive B 

An experiment with plants will presently be described which 
will exhibit tbe responsive negative variation. 

For exhibiting electric response, it is preferable to use a 
non-electrical form of stimulus, for there is then a certainty that 
tbe observed electric variation is solely dne to the action of 
stimulus, and not, as might be the case with tbe electric mode 
of stimulation, to mere escape of stimulating current through 
the tissue. For this reason tbe mechanical form of stimulation 
is tbe most suitable. 

I find that all parts of tbe living plant give electric response 
to a greater or less extent. In favourable cases, we may have 
an electromotive variation as bigb as *1 volt. It must, however, 
be remembered that tbe response, being a function of physiological 
activity of the plant, is liable to undergo changes in different 
seasons of tbe year. Each plant has its particular season of 
maximum sensitiveness. The leaf-stalk of horse-chestnut, for 
example, exhibits fairly strong response in spring and summer, 
but on the approach of autumn the responsive power undergoes 
a marked diminution. I give here a list of specimens which 
will be found to exhibit fairly strong response. 

Boot. —Carrot {JD means Carota\ radish {Bapliames 

satldus). 

Stem. —Geraniuni (Pelar^onhim), vine (Vltis vinifera). 

Leaf-stalh. —Horse-cbestnut(A5!sctt2z^sjS«jt?poc^j5s^(a!Mwwi),turnip 
{Brasska Bapus), cauliflower (Brassiea oleracea), 
celery {Apium graveol€ns\ Bucharis lily. 

Mower-stalk, —Arum lily. 

-Egg-plant {Solanum Melongena), 

^ It must be remembered that “negative variation” presupposes an 
antecedent current of injury in reference to which the ‘‘action current” is 
negative. It will be shown that a responsive current may be obtained without 
any antecedent injury; negative variation has then no meaning. Again, the 
injury cuiT€iit-~-the current of reference—sometimes has its sign reversed. 
There is thus a likelihood of confusion arising from the reversal of direction 
of current of injury. Current of injury in plants due to cross sectional cuts 
often undergoes reversal. No confusion can, however, arise if the current of 
response is indicated as from the more excitable to the less excitable. 
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Negative Variation in JBlants. 

Taking the leaf-stalk of turnip, we kill an area on its surface, say 
B, by a burn or application of a few. drops of strong potasb, tbe 
area A being left uninjured (fig. 2 a), A current is now observed 


Fig. 2h, 



to fiow, in the stalk, from the injured B to the uninjured A, as 
is found to be the case in the animal tissue* The Potential- 
Difference depends on the condition of the plant and the season 
in which it may have been gathered. In the experiment here 
described its value was ’12 volt. 

A sharp tap was now given to the stalk, and a sudden 
diminution, or negative variation, of current occurred, the 
resting potential-difference being decreased by *026 volt. The 
transitory E-M. variation gradually disappeared with the 
recovery of the tissue from the excitation caused by the stimulus. 
A second, and stronger, tap produced a second response, causing 
a greater diminution of PfD, by -Od?? volt (fig. 2 h)^ Tbe accom- 
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panyiiig figure is a pliotograpliic record of another set of response- 
curves (fig. 3), which should be read from right to left. 

The first three responses are for a given intensity of stimulus, 
and the next six in response to stimulus nearly twice as strong. 
It will be noticed that fatigue is exhibited in these responses. 

Other experiments will be described which show conclusively 
that the response was not due to any accidental circumstance, 
but was a direct result of stimulation. But 1 shall first discuss 
the experimental arrangements and the method of obtaining these 
graphic records. 


Fig. 3. 



Photographic record of negative variation in plants. 
Fig. 4. 



Eesponse Eecorcler. 

JExperime^ital Arrangements, 

The galvanometer used is a sensitive dead-beat B’Arsonvah 
A current of 10-^ ampere gives a deflection of 1 mm. at a 
distance of 1 metre. 

Besponse In these response-curves the ordinate 
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represents the intensity of variation of current^ and the abscissa 
the time. The curves are obtained (1) directly, by tracing the 
excursion of the galvanometer spot of light on a revolving drum. 
The drum, on which is wrapped the paper for receiving the 
record, is driven hy clockwork (fig, 4). Different speeds of 
revolution can be given to it by adjustment of the clock-governor, 
or hy changing the size of the driving-wheel. The galvanometer 
spot is thrown down on the drum by an inclined mirror, A 
stylographic pen attached to a carrier rests op the writing 
surface. The carrier slides over a rod parallel to the drum. 
On stimulation, the resulting excursion of the spot of light, is 
followed by moving the carrier which holds the pen; the rising 
portion of the response-curve is thus obtained. On tbe cessation 
of stimulus tbe excitatory effect will gradually disappear, and 
the galvanometer spot mil then return more or less gradually 
to its original position, and that part of tbe curve which is 
traced during this process constitutes the recovery. As said 
before, the ordinate in these curves represents the E.M. variation, 
and' abscissa the time. We can calibrate the value of the 
deflection by applying a known E.M.Eorce to tbe circuit from a 
compensator, and noting tbe deflection which results. The 
speed of the clock is previously adjusted so that the recording 
surface moves exactly through, say, one inch a minute. Of 
course this speed can be increased to suit the particular 
experiment, and in some it is as high as 6 inches a minute. 
In this simple manner very accurate records may be made. 
It has the additional advantage that it can at once be seen 
whether the specimen is suitable for the purpose of investigation. 
A large number of records might be taken by this means in a 
comparatively short time. 

FhotograpUc Becorder ,—Or the records may be made photo- 
grapbic^ly. A clockwork arrangement moves a photographic 
plate at a known uniform rate, and a curve is traced on the 
plate by tbe moving galvanometer spot of light. All the records 
that will be given are accurate reproductions of those obtained 
by one of those two methods. Photographic records are repro¬ 
duced in white against a black background. 

Means of Graduating the Intensitg of Stimulus^ 

One of the necessities in connection with quantitative measure¬ 
ments is to he certain (1) that the intensity of successive stimuli 

lilKlSr. JOUEN.—BOTAKX, VOL. XXXV. Z 
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is constant, or (2) capable of gradual increase by known amounts, 
!No two taps given by tbe band can be made exactly alike. 
I bave therefore devised the two following methods of stimu¬ 
lation, (1) by taps, (2) by vibration, both o£ which have been 
found to act satisfactorily. 

Spr'mg-Ta]^per.—'l:hh consists of an arrangement by which a 
tapping-head in connection with a spring is lifted by means of 
the spokes of a cog-wheel, then allowed to fall and strike 
the plant (fig. 5). The height of the lift, and therefore the 
intensity of the stroke, can be measured by means of a graduated 
scale. 


Fig. 5. 



Spring-Tapper. 


Vibrational Stimulus. —I find that torsional vibration affords 
another very effective method of stimulation. The plant-stalk 
may be fixed at one end, the other end being held in a tube 
provided with clamping jaws (figs, and 20). A rapid 
torsional to-and-fro vibration may now be imparted to the 
stalk by means of the handle H. The amplitude of vibration, 
which determines the intensity of stimulus, can be accurately 
ineasured by means of a graduated circle. 

Iniensitg of Stimulus dependoit on Amplitude of Vibration. 

I shall now describe an experiment which shows that torsional 
vibration is as effective as stimulation by taps or tbe blow 
delivered by a falling weight, and that the stimulating-intensity 
increases, length of stalk being constant, with the amplitude of 
vibration. I took a leaf-stalk of turnip and fixed it in the 
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torsioaal vibrator, I then took a record of the responses to 
two successive taps, the intensitj of one being' nearly double 
that of the other (response-curves V). Having done this, I 
applied to the same stalk two successive torsional vibrations 
of 45*^ and 67*^ respectively, and obtained the responses 


Fig. 6«. 



.0 and L These successive responses to taps and torsions 
are given in fig. fi \ and from them it will be seen that these 

two modes of stimulation may le used indifferently, witli equal 

effect. ^ 
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The torsional method, however, has the advantage over tapping 
that, while with the latter the stimulus is somewhat localized, with 
torsional vibration the tissue subjected to stimulus is uniformly 
stimulated throughout its length. Successive taps applied to- 
the saoie point are again productive of injury to the plant, 

Effectiveness of Stimulus dependent on 'Rabidity also. 

In order that successive stimidi may be equally effective,, 
another point has to be borne in mind. In all cases of 
stimulation of living tissue it is found that the effectiveness 
of a stimulus to arouse response depends on the rapidity of 
the onset of the disturbance. It is thus found that the stimulus 
of the break ’’ induction-shock on a muscle, for example, is 
more effective, by reason of its greater rapidity, than the 
“ make ’’ shock. So also with the torsional vibration of plants, 
I find response depending on the quickness with which the' 
vibration is effected. 

Thus if we wish to maintain stimulus constant, we must meet 
two conditions:—(1) The amplitude of vibration must be kept 
the same : this is done by meaus of the graduated circle. 
(2) The vibration period must be kept the same: with a little 
practice this requirement is easily fulfilled. 

The uniformity of stimulation which is thus attained solves 
the great difficulty of obtaining reliable quantitative values, by 
whose means alone can rigorous demonsfoations of the phenomena 
we are studying become possible. 

Block Method. 

I shall now proceed to describe another and independent 
method devised by me for obtaining plant-response. It has the 
advantage of offering us a complementary means of verifying the 
results found by the method of negative variation. As it is also,, 
in itself, for reasons which will he shown later, a far more perfect 
mode of inquiry, it also enables us to investigate problems 
which it would otherwise have been difficult to attempt. 

We have seen that when the specimen of plant is excited 
throughout its whole length, the effect of A on the galvano¬ 
meter is balanced by that of B. But if we produce a block,, 
by clamping at C, between A and B, so that the disturbance 
made at A by tapping or torsion is prevented from reaching 
we shall then have A thrown into a relatively greater excitatory 
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condition than B (fig. 7 «). It will now be found that a current 
of action fiows in the stalk from A to B—that is to say, from the 
more excited to the less excited. When the B end is stimulated 
there will be a reverse current. The equal and opposite responses 
obtained by stimulating A and B are given in fig. 7 

We have in this method a great advantage over that of 


Fig. 7 a. 




Equal and opposite responses obtained by stimulating the ends A and B. 

negative variation, for we can always verify any set of results by 
making corroborative reversal experiments. 

By the method of injury again, one end is made initially 
abnormal, a. e. different from the condition which it maintains 
when intact. Eurther, inevitable changes will proceed uu- 
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equally at tlie injured and uninjured' ends, and the conditions^ 
of tlie experiment may tlxns undergo unknown yariations. But 
Tbj the block metkod, wkicb kas just been described, there is nO’ 
injury, the plant is normal throughout, and any physiological 
change (which in plants will be exceedingly small during the* 
time of the experiment) will affect it as a whole. 

Flamt-Bes^onse a Fhysiohgical or Vital Response. 

I now proceed to a demonstration of the fact that whatever 
be the mechanism by which they are brought about, these 
plant-responses are physiological in their character. As the 
investigations described below will show, they furnish an 
accurate index of physiological activity of the plant. For it 
will be found that, other things being equal, whatever tends to 
exalt or depress this activity tends also to increase or diminish 
the electric response. 

I shall describe here a few crucial experiments only, in proof 
of the physiological character of electric response. The test 
applied by physiologists, in order to discriminate as to the 
physiological nature of the response, consists in experiments 
as to whether it is diminished or abolished by ansesthetics, 
poisons, and exceedingly high temperatures, all of which are 
known to depress or destroy vitality. 

I shall therefore apply these same tests to plant-responses. 

^Effect of Anesthetics and Poisons. —I took 30 leaf-stalks 
of horse-chestnut, and divided them into 3 batclievS of 10 each. 
One batch was kept in w^ater, to serve as control experiment, 
another in chloroform water, and the third in 5 *’4, solution 
of mercuric chloride. 

Average response of stalks kept in water—23 divisions. 

„ „ „ chloroform—1 division. 

„ „ j, mercuric chloride—zero or 

very small. 

Similar results were obtained with leaf-stalks of plane-tree. 

I shall give later a continuous series of response-curves 
showing how, owing to progressive death from the action of 
poison, the responses undergo steady diminution till they are 
completely abolished. 

Effect of High Temperature, — k. leaf-stalk is taken, and using 
the block method strong responses are obtained at both ends 
A and B. The stalk is now immersed for a short time in water 
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at 60° C. After this treatment the responses are completolj 
ahoHshed. As all the external conditions were the same in the 
first and second parts of the experiment, the only difference 
being that in one the stalk was alive, and in the- other killed, 
we hare here further and conclusive proof of the physiological 
character of electric response in plants. 

The same facts may he demonstrated in a still more striking 
manner by first obtaining two similar but opposite responses 
in a fresh stalk at A and B, and then killing one half, say B, by 
immersing that half in hot water. The stalk is replaced in the 
apparatus, and it is now found that whereas the A half gives 
strong response, the end B gives none. 

Responses to Single Stimuli, 

In animal tissues three types of responses are observed:— 

(1) Uniform responses, where succeeding stimuli of equal 
intensity give rise to equal responses. 

(2) Staircase effect, where stimuli of equal intensity give 
rise to succeeding increased responses. 

(3) Eesponses exhibiting fatigue, where equal stimuli give 
rise to diminishing responses. 

Uniform responses ,—Uniform responses may be obtained with 
some plants when iu good condition. Eor studying the effect of 
yarious agencies in modifying response, it is essential to find 
specimens where the responses are regular. I have often met 
with such uniform responses from selected specimens of carrot 
and radish. The record given below shows how absolutely 
regular are such responses (fig. 8). 


Fig, 8. 



ITniform responses (Eadisli). 


Staircase'^ effect —The following record (fig. 9) shows how 
in some cases increasing responses are obtained though the 




288 ' PR 07 « J. a BOSE 02ir ELECTEIC RESPONSE IK ^ ^ 

stiHiultis is kept constant. It appears as^ it tlic moleciilap 
slmggiglixiess of the tissue was in these cases gradually removed 
hy stimulation and the increased response resulted from increased 
molecular mobility. 

The E.M. variation caused by stimulus is the con¬ 
comitant of a disturbance of the molecules of the responsive 
tissue from their normal equilibrium. The curves of recovery 
exhibit the gradual restoration of molecular equilibrium. Let 
us examine the record of an experiment given below, where 
successive stimuli were at first applied at intervals of one minute. 

It will be seen from the four curves hi the first part (fig. 10) 
that there is a complete recovery of the tissue one minute 
after the application of the stimulus. The molecular condition 


Fig. 9. 


“Staircase” I'esponse. 


Fig. 10. 



Appearance of iatigiie in plant under 
shoj’tenecl period of rest. 



is exactly the same at the end of the recovery as at the 
beginning of stimulation ; the second and succeeding response- 
curves therefore are exactly similar to the 
interval in each case has leen allowed for complete recovery. 

The rhythm was now changed and stimuli of the same 
intensity as before applied at intervals of half a minute, instead 
of one. It will be noticed that these responses in the second part 
appear much feebler than those in the first set, in spite of the 
equality of stimulus. An inspection of the figure will throw 
some light on the subject. It will be seen that when greater 
frequency was iutroduced, the tissue had not yet had time to effect 
complete recovery from previous strain; * the molecular swing 
towards equilibrium had not yet abated when the next stimulus 
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with its opposing impulse was received. There is thus a 
diminution of height in the resulting response. The original 
rhythm of one minute was now restored and the succeeding 
curves at once show increased response. 


Fig. 11. 



Fatigue in Celery. 
Fig. 12. 



Fatigue in Oauliflower-stalk. 

From what has just been said, it would appear that one of 
the main causes for diminution of response or fatigue is the 
residual strain. This is clearly shown in figs, 11 and 12. It 
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will be noticed that owing to imperfect molecular recoveiy 
during tbe time allowed, the succeeding heights of the responses 
hare undergone a continuous diminution. 

I’rom considerations given above, we see how a period of 
rest is effective in the removal of all traces of fa.tigiie. 

hicreased Bes;ponse iiifli inereming Stimulus, 

I will now proceed to show that the electric variation 
produced is not merely a qualitative phenomenon, but the 
increased intensity of stimulus always gives rise to a definitely 
increasing response. 

In order to obtain the simplest type of effects, not complicated 
by secondary phenomena, one has to choose specimens which 
exhibit little fatigue. Having obtained such a specimen I took 
records of responses for increasing stimuli caused by increasing 
amplitudes of vibration. In the record given (fig. 13) the 


Fig. 13. 



Increasing responses to increasing vibrational stimuli j the vertical line 
to the right represents '1 volt. 


amplitude of vibration was increased from 2°'5 to 12°’5 by steps 

of 2y (cauliflower-stalk). It will be aoticed the remarkably 
definite manner in which the response increases with the stimulus. 
The rise is at first rapid, but with high intensities of stimulus 
there is a tendency for the response to approach a limit, ‘ 
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Table showing the increased Eleetromotire Yariation produced 
by increasing stimnlns. 


Amplitude of Vibration. 

E.M. Variation. 

2 ■'•5 

*044 volt 

5" 

•075 „ 


•090 „ 

10'”' ; 

•100 „ 

12°-5 

•lOG „ 

...... 

.. ^ 


From numerous other records obtained, I find that if a curve 
be drawn with the electric responses as ordinates >nd the 
amplitudes o£ vibration as abscissse, the first part of such a curve 
is slightly convex to the abscissa, then it is straight and 
ascending, and in the last part concave. 

In some cases, as the intensity of stimulus is gradually 
increased from a low value, there would at first be apparently no 
response; but when a critical value is reached a inaTimuin 
response would suddenly occur, which would be but little 
exceeded when the stimulus was further increased. All these 
remind us of the various types of response in animal tissue. 

Effects of Superposition of Stimuli* 

Additive effect *—There is apparently little or no response 
when the stimulus is feeble. But even a subminimal stimulus 
will, though singly ineffective, become effective by the summation 
of several. This is shown in fig. 14, where the first record a is the 
response to a feeble stimulus, and the second h is the response it> 
the same stimulus repeated in quick succession, thirty times. 

Easion of partial effects *—Similar additive effects are seen 
with stimulus of ordinary intensity. If the frequency of stimu¬ 
lation is sufficiently rapid, the individual effects will become 
fused. A maximum effect is thus produced depending on the 
frequency and intensity of individual stimuli. Further con¬ 
tinuation of stimulation adds nothing to the effect. If there 
is no fatigue, the top of the response-curve remains approxi¬ 
mately horizontal. But there would be a decline if the specimen 
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Fig. 14. 



^josec. .--^>- 

Additive effect of singly ineffective stimuli in plant, 

exliibits fatigue. The following record (celery) exlnbits rapid 
fatigue (fig. 15), 



Fatigue under continuous stimulation (Celery). 

The effect of rest in producing molecular recovery, and Imnco 
in the removal of fatigue, is well seen in the sot of ciirvoa in 
fig. 16. The first sliows the curve obtained with a fresh plajit 
which bad long previous rest. The effect is seen to be very 
large. Two minutes were allowed for recovery, and the stimu¬ 
lation was again repeated for two minutes. The response in 
this case is seen to be decidedly smaller. The third record 
is somewhat similar to the second. A period of rest of five 
minutes was now allowed, and the curve obtained subsequently, 
owing to partial removal of residual strain, is found to exhibit 
greater response. 







PLANTS UNLEB MECHANICAL STIMULUS* 29S'. 

Diphasic Variation, 

When a plant is stimulated at any point, a wave of luolecuiar 
disturbance is propagated outwards from the point of its 
initiation. This wave of molecular diaturhanc© is attended 
by a wave of electrical disturbance. It takes some time for 
a disturbance to travel from one point to another, and its 
intensity may undergo a diminution as it recedes farther from 
its point of origin. This diminution is sometimes very rapid. 


-Fig. 16. 



Series of records under continuous stimulation. 


It will thus be seen that we might obtain responses even 
without injury or block in cases where disturbance is very much 
enfeebled on reaching a distant point. In such a case, on giving 
a tap near A, a responsive current would be produced in one 
direction, and a current in an opposite direction when the tap is 
given near B (fig. 17 h). Theoretically, then, we might find a neutral 
point between A and B, so that on originating the disturbance* 
there the wave would reach A and B at the same instant, with 
the same intensity; the resulting electric disturbances at A and 
B will continuously balance each other and the galvanometer 
will show no current. On taking a cylindrical root of carrot, 
I have sometimes succeeded in finding a neutral point, which 
being disturbed did not give rise to any resultant current. But 
disturbing a point to the right or to the left gave rise to opposite 
currents. It is, however, difficult to obtain an absolutely 
cylindrical specimen, as it always tapers in one direction. The 
conductivity towards an ascending direction is not exactly the 
same as that in the opposite direction. It is therefore difficult 
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to fix an afisolutelj neutral point,-but a point may be found 
-wMcli approaches this very nearly (fig. 17 a\ and on stimulating 
near this point a very interesting diphasic variation was observed, 
whicb was due to a slight difference in the rates of propagation of 
the disturhance in the twm directions. I’rom the record (fig. 17 c) 
it will be seen that the disturbance arrived earlier at A than 
.at.B. This produced an “ np ’’ response. But shortly after, the 
wave reached B. The effect of this was to produce a current in 
the opposite direction. This apparently hastened the recovery 



of A (from the normal 60 seconds to 12 seconds), and then the 
second phase of response “ down ” due to excitation of B was 
fully displayed (fig. 17 e). 


liadial JElectromotive Jd'orce, 

We have seeu that a current of response in the plant fiows 
'ifrom the relatively more to the relatively less excited. A 
theoretically important experiment is the following A thick 
fplant-stalk is taken, and a hole bored so as to make one contact 
with the interior of the tissue, the other being on the surface. 
After a while the current of injury was found to disappear. 

On exciting the tissue by taps or torsional vibration a respon¬ 
sive current was observed which flowed inwards, from the more 
disturbed outer surface to the shielded (^ore inside (fig. 18). 
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Fi^. 17 h. 
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Hence it is seen that wlieu a wai^e of disturbance is propa¬ 
gated along the plant, there is a concomittant wave of radial 

mg. 18 . 



Badial E.M. variation, 

E.M. variation. Swaying of a tree by the wind w^ould thus 
appear to give rise to a radial E.M.E. 

Abnormal jResjponse. 

The current of response in foesh nerves is from the more 
excitable to the less excitable, and the normal response is called 
‘‘negative.” The normal response in plants is similar in 
direction to the nerve-response. If we wish to keep in touch 
with the animal phraseology, we might also designate the plant- 
response as negative. 

But stale nerve, owing to some peculiar molecular inodifi< - 
tion, gives rise, as Dr. Waller found, to the abnormal positive.. 
This abnormal response is reversed to the normal negative after 
strong and long-continued stimulation. Curiously enough, I 
have on many occasions found exactly parallel instances of 
reversed response in stale plants, and, what is more interesting^ 
the abnormal positive passed into normal negative when subjected 
to strong stimulation. I was able in some cases to trace the 
process of reversal, by continuously increasing the intensity ot 
stimulus. It was found that as the stimulus was increased, at a 
certain point, the positive underwent a reversal into the normal 
negative. This is seen in fig. 19, in which the record should be 
read from right to left. The responses are at first abnormal 
positive (up); on increasing the stimulus, at; a certain point there 
was produced (see the extreme left of the figure) a normal 
negative (down) response. 

The plant thus gives reversed response under the abnormal 
condition of staleness. I have sometimes found similar reversal 
of response when the plant is subjected to the abnormal 
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conditions of excessively Mgli or low temperature and is near 
its death-point. 


Pig. 19. 



Abnormal positive response converted into normal negative. 


Influence of Temperature on Hant^Response. 

It is well known that for every plant there is an optiiniiin 
temperature most favourable to its vital activity. Above and 
below, at the maximum and the minimum, the vital activity is 
arrested, and if the plant is kept for long time under these 
unfavourable conditions it is apt to be killed. 

I tried to determine whether the undoubted changes induced 
by temperature in the vital activity of the plant affected the 
electrical response. 

Ijflect of very Low Temperature *—After severe frost, I found 
•specimens of plants, which usually give strong response, become 
irresponsive. I then tried the effect of artiheial lowering of 
temperature. A plant which is easily affected by cold is the 
Eueharis lily. I first obtained strong responses of the leaf¬ 
stalk at ordinary temperature of the room (17° C.). After cooling 
the stalk to —2° C. for 15 minutes, the response practically 
disappeared. On warming it again, the response reappeared. 
But the action of too long-continued cold caused a permanent 
abolition of response. My next attempt was to find the 
comparative liability of different species of plants to the effect 
of low temperature. Por experiment I chose (1) Eueharis lily 
{leaf-stalk), (2) ivy-stem, and (3) stems of holly. I obtained 
the record of their normal responses at 17° G. I then placed 
them in an ice-chamber for 24 hours, and took their records 
once more. I found the electric responsiveness of the Eueharis 
lily, known to be susceptible to the action of cold, had 
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entirely disappeared, whereas tlie electric response of the hardier 
holly and ivy remained almost the same as before. 

Influence of High Temjgerature.'-lrxQxt tried to determine the 
high temperatnre at wdiich the response disappeared altogether. 
I took six radishes, and put them in water whose temperature 
was gradually raised. I examined their responsiveness at 
different temperatures. In this way observations were made 
with each specimen till the death-point was reached, when there 
was a total abolition of response. With different specimens of 


Fig. 20. 



The plant cbambei’.—Ainplitncle of vibration wlucb cleteraiines tbo iutciiHity 
of stimulus is measured by the graduated circle seen to the right. The 
glass chamber is air-tight. Temperature is regulated by tbo elootrie 
lieating-coil E. For experiments on aniesthetics, vapour of chloi'oform is 
blown in through the side tube A 


radish I found the death-point to lie between from 50'’ C. and 
55° C. The experiment just described was rather troublesome, 
inasmuch as, in order to produce each variation of temperature,, 
the specimens had to be taken out of the apparatus, warmed and 
remounted. I introduced an experimental modihcation which 
obviated this difficulty. The vibration apparatus containing the 
specimen was enclosed in a chamber, in which there was a spiral 





PLAISTTS OTDEB MECHAJSIOAL STIMMULTTS. 


299 


of german-silTer'wire, tbrougli which an electric current could be 
sent for heating (see fig. 20). The temperature could be regu¬ 
lated at will by varying the current. The specimen chosen for 
experiment was the leaf-stalk of celery. It was kept at a given 
temperature for 10 minutes, and record taken. This process 
was repeated. It will he seen how the response undergoes a 
continuous diminution as the temperature is raised. In 
radishes the response disappeared completely at 55° C., but 
with celery, treated in the manner described—^hy dry heating,— 
I could not obtain its entire abolition at C. or even higher. 
But on taking the specimen out and putting it in water at 55^ C. 
for five minutes, the response was entirely abolished (fig. 21). 
This shows that the plant can withstand dry beat much better 
than moist heat. 


Eig. 21. 



A very curious effect of temperature variation is the marked 
increase of sensitiveness which is often seen, as the after-effect. 
This is well exhibited when two series of records are taken, one 
during the rise of temperature, and the second during the fall. 
It is found that the responses are enhanced during cooling, as 
compared with responses given at the same temperature while 
warming. Previous temperature variation has, at least in some 
cases, a stimulating effect (fig. 22). 

Effect of Bfeam .—The plant was mounted in a chamber into 
which steam could he introduced. I had chosen a specimen 
which gave regular responses. On the introduction of steam, 
with consequent rise of temperature, there was a transitory 
augmentation of excitability. But this quickly disappeared, and 

2a2 
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in five niimites tlie response disappeared with the death of tlie 
plant (fig. 23). 

It will thus be seen that those modifications of vital activity 
wMcb are produced in plants by temperature variation can 


Fif?. 22. 



Responses to uniform stimuli under varying temperatures. Counting from the 
left, the responses ar^ for tenaperatures (in Centigrade) 20®^, 20°, 22°, 38°, 
53° OO®, 65° 60°, 51°. 46\ 40°, 38° 

Fig. 23. 



to the left give responses at 20° C., after which steam was introduced. 


be very accurately gauged by the electric response. Indeed, 
it may be said that there is no other method by which tlie 
moment of arrest of vitality can be so satisfactorily distin¬ 
guished. Ordinarily, we are able to. judge that a plant has 




mi 


TJjXmH WDE31 MECHAlfICAIi SOCIMUOTS. 

died only after yariouS indirect signs have begun to appear. 
But in the electrie response we have an immediate indication of 
the arrest of vitality, and are thereby enabled to determine 
the death-point, which it is impossible to do by any other 
means.. 

Effects of Anmstlietics and Faisons^ 

The most important test by which vital phenomena are 
differentiated is the infiience on response of narcotics and 
poisons. I have already shown how plants which previously 
gave strong response, did not, after application of an ansesthetic 
or poison, give any response at all. In those cases it was the 
last stage only that could he observed. But it appeared im¬ 
portant to be able to trace the growing effect of ansesthetisation 
or poisoning throughout the process. 

Effect of Chloroform ^—The mode of experiment was (1) to 
obtain a series of normal responses to uniform stimuli, applied 
at regular intervals of time, say one minute, the record being 
taken the while on a photographic plate. (2) Without in¬ 
terrupting this procedure, the ansesthetic agent, chloroform 
vapour, was blown into the closed chamber containing the plant. 
It will be seen hovr rapidly chloroform produces depression 
of response and how the effect grows with time (fig. 24). 


Fig. 24. 



EiFect of ohlorofopm. 


Exactly similar effects were obtained with chloral, also with 
formalin. These were applied in the form of solution bn the 
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tissue at tlie two leadiug contacts and the contiguous surface. 
In all these experiments an external resistance of one million 
ohms was always interposed, so that any slight Tariation of 
resistance that might be produced by the addition of a reagent 
would be quite negligible compared with the total resistance of 
the circuit. That the addition of a reagent did not produce any 
variation in the total resistance was independently verified by 
taking the deflection due to a definite small E.M.F. before and 
after (see the vertical lines to the left and right of fig. 25) the 
application of the reagent: the deflection showed no variation. 

Effect of Potash .—The next record (fig. 25) shows the depression 


Fig. 25. 



Before. After. 


of response by solution of potash. In connection with this I 
observed the curious opposite effects of poisonous reagents 
when given in small and in large doses, a peculiarity which is 
also sometimes exhibited by animal tissues. While large doses 
of potash produce abolition of response, a small dose was found 
to exhibit a stimulating action. 

CoKCLUsroK. 

The main object of my paper has been to show that the mode 
of investigation described, offers a very delicate and trustworthy 
means for the study of various intricate problems in plant- 
physiology. It has been shown how the electric record gives 
us an immediate and unfailing indication of the modification 
of the plant’s vital activity under the influence of various 
external agencies. 
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It Has been sbown that the electric response is a faithful 
index of physiological action.' It does not concern ns at present 
to enter into the question as to the mechanism by which the 
response is brought about, . On another occasion ^ I hope to 
bring forward certain facts which bear upon the subject. It 
may, however, be mentioned here, that the explanation offered 
by Knnkel of the response being due to movement of water in 
the plant is inadequate. For in that ease we should expect a 
definite stimulation to be under all conditions followed by 
a definite electric response whose sign should remain invariable. 
But we find, instead, the response to be profoundly modified by 
any influence which affects the vitality of the plant. For instance, 
the response is at its maximum at an optimum temperature, 
a rise of a few degrees produces a profound depression, the 
response disappears at the maximum and minimum temperatures 
and is revived when brought back to the optimum. Anaesthetics 
and poisons abolish the response. Again, we have the response 
undergoing an actual reversal when the tissue is stale. All 
these facts show that mere movement of water could not be the 
effective cause of the plant-response. 

Physiologists are now agreed that mechanical movement is 
not the only sign by which we may judge whether a tissue is 
oris not irritable. "We must be careful not to assume that 
irritability is restricted to motile organs. For all we know 
to the contrary, it is possessed by the x^rotoplasm of all plant 
organs; and if in any case the action of a stimulus is not 
followed by a responsive movement, we must, before we assume 
the absence of irritability, assure ourselves that the structure 
of the organ is such that a movement Is a mechanical possi¬ 
bility ” t. 

We have seen that a far more universal test of the respon¬ 
siveness of a tissue is its electro-motility—that is to say, its 
power of exhibiting electromotive change. This is known to be 
possessed by all living animal tissue. 

I have shown that these electric responses are given by all 
plants and by their different organs. It has also been shown 
that in the matters of response by negative variation, of fatigue, 

* The subject of irritability and response will be found fully treated in my 
work on “ Besponse in the Living and Non-Living/^ to be shortly published by- 
Messrs. Longmans, Glreen & Oo, 

t Vines, Physiology of Plants, p. 372. 
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of modification of response l)y liigli and low temperatures, 

CTen in matters of occasional abnormal variations, such 
positive response in a modified tissue, tliey are strictly corre-i 
spoudent to similar phenomena in muscle and nerve. Judged 
by the final criterion of the efihct produced by ansestbeties and 
poisons, these electric responses in plants fulfil with animal 
tissues the test of vital phenomenon. 

How are we to account for these remarkable similarities ? 
It may be that these resemblances are due to some chance 
coincidence. Ent do we know of any other instance where 
chance coincidence extended throughout the whole range of 
phenomena in all their details ? 

There thus remains one other alternative, namely, that the 
underlying life-phenomenon is the same in both animals and 
plants, and that both animal and plant responses are its 
common physiological expression. 

The electro-physiological investigation on plants may thus 
be found to throw much light on the response phenomena 
in the animal. "With animal tissues, experiments have to be 
carried on under many great and unavoidable difficulties. The 
isolated tissue, for example, is subject to unknown changes 
inseparable from the approach of death. Plants, however, offer 
a great advantage in this respect, for they maintain their vitality 
unimpaired during a very great length of time. In animal 
tissues, again, the vital conditions themselves are highly complex. 
Those essential factors which modify response can, therefore, be 
better determined under the simpler conditions which obtain in 
plant life.^ 

In concluding I wish to mention the efficient help rendered 
me by my assistant, Mr. J. Bull, in the course of this investigation. 

[The present work on Electric Eesponse in Plants was undertaken to supply 
an important link between the responses observed in animal tissues and in 
inorganic substances. A slmrt preliminary account of results obtained with 
plants was given in my paper, On the Eesponse of Inorganic Substances/" 
eommimicated to the Eoyal Society on the 7th of May, read June 6th, IDOl, 
and also in ray Friday Evening Discourse, “ On the Eesponse of Inorganic 
Matter to Stimulus,” at the Eoyal Institution, on May lOth, 1901. 

I am glad to find that Dr. Waller has subsequently been able to confirm the 
results w^hich he heard me describe on the occasions referred to above. (Waller: 

Electric Eesponse of Vegetable Protoplasm to Mechanical Excitation,” Kov, 9, 
1901, Proc. Physiological Society.) 

June 11, 1902. 
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A Contribution to tbe Composite Mora o£ Africa. 

Bj Spekcer Le M. Moohe, B.Se., E.L.S. 

[Eeacl 3rd April, 1902.] 

(Plate 8.) 

The plants forming tbe subject of this memoir are preserved in 
tbe British Museum herbarium. Of recent years that herbarium 
has been largely increased, no small factor in this increase re¬ 
lating to specimens brought home from INTorth-eastern Tropical 
Africa by travellers in that part of the Dark Continent. One 
well-known resident, the Bev. W. E. Taylor, holds an honourable 
position as a contributor to the National Collection, this gentle¬ 
man having, during the eighties of last century, forwarded many 
rare plants, chiefly from Mombasa and tbe country inland of that 
town. Among the travellers, the largest collection is Mr. Scott 
Elliot’s, made in the course of his expedition to Mount Euwen- 
zori and thence south to Nyassalaud. Mr. E. J. Jackson secured 
many valuable specimens during his journey through what is 
now British East Africa, as did Professor J. W. Gregory while 
making his well-known and adventurous visit to Mount Kenia. 
In 1899 Professor H. J. Mackinder also went to this mountain; 
and though his bundle was a small one, it was by no means without 
interest, and, indeed, included *a few novelties. To these must 
be added the names of Dr. S. L. Hinde, who sent home plants 
from Machakos, and Lord Delainere, whose collection from the 
Lake Eudolf country is very valuable. The Museum also 
possesses a number of rare specimens from Somaliland, presented 
to the Trustees by Mrs. Lort Phillips and Dr. Donaldson Smith. 

lirespective of Scott Elliot’s plants, the Composite Elora of 
Southern Tropical Africa is well represented at the Museum by 
inter alia the Nyaasaland plants of the late Mr. John Buchanan 
(these including a valuable parcel sent in 1895), of Mr. A. Whyte, 
of Eev. Dr. Stew’-arfc, and of Mr.Eichard Crawshay; and Dr. Eand 
has botanized with excellent result in Ehodesia. Lastly, from 
the South-western Tropics the Museum has Mr. J. G. Een’s 
remarkable collection, which it acquired in 1879. So little was 
known of this part of Africa at the time of Mr. Ecu’s visit, that 
his collection, one may say without exaggeration, contained an 
unusually high percentage of what were then novelties, and even 
now, in spite of the large amount of work, since done in Germany 
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Upon tlie South-western Elora, one is continually finding unde¬ 
scribed plants gathered by Mr. Een. 

Mr. "Whyte’s Cornyositce, as also Mrs. Lort Phillips’s, Dr. 
Donaldson Smith’s, Professor Grregory’s, Lord Delamere’s, Mr. 
Een’s, and Dr, Band’s, have been described or catalogued else¬ 
where, either wholly or in part. Mr. Scott Elliot’s have, therefore, 
served as yiece de resistance in the present memoir; with them 
appear descriptions of some new species collected by one or other 
of the above. The present opportunity has also been taken 
of intercalating several determinations of Composite plants made 
by me while incorporating into the British Museum herbarium 
a large number of specimens belonging to this order. 

Mr. Scott Elliot’s plants are also at Kew, but, except very 
rarely indeed, I have failed in my search there for specimens 
referable to the other new species here described. 

Bearing in mind the excellent botanical results which have 
accrued from the labours of travellers in British East A.frica, it 
is to be hoped that this work will not for the future be relegated 
solely to official hands. Sportsmen and zoological collectors, too, 
while following their respective bents, might easily take a part 
in this pleasant and useful task, and so help in keeping the 
British Museum well supplied. 

Tribe VEENONiA.CEiE. 

Hohnelia, Bthweinf, 

H. YEEKONioiBES, ScJuoeinf. (Plate 8.) 

British East Africa, Gruaso Larok and Gruaso Laschau; Dr, 
J, W, Gregory, 

Professor Ascherson kindly compared a sketch I sent him 
with the type in Dr. Schweinfurth’s herbarium, and was good 
enough to send me a leaf and a fiower-head, at the same time 
indicating some slight discrepancies in the length of the corolla- 
lobes and of the style-arms of the two plants. On setting the 
moistened corollas side by side, I find these differences due to the 
more advanced state of Dr, Gregory’s specimens. In his letter 
Professor Ascherson further observes that the Bparganophorus- 
like pappus (see PI. 8, fig. He) does not occur in the type- 
specimen. 

Gutenbeeoia, Sell, Dip. 

G. EtppELLTi, Sell. Dip. 

Maebakos; Dr, 8, L, Sinde, 
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G-utenbeegia poeycephala, Oliver Hiern. 

British East Africa, Gopo ial Mam and jSfdoro, Leikipia; 
D)\ J. W. Gregory, 


Eklakgea, Sell. Bip, 

{Bothriocline, Oliver; Bteplianolepu^ S. Moore.) 

E. spissA, sp. nov.; caule valido eximie striato arete toinentoso 
deinde pubesceiite, folds magnis stricte oppositis petiolatis 
ellipticis acutis basi cuneatis crenato- vel dentato-serratis supra 
pubescentibus mox puberulis subtus tomentellis, capitulis pro 
genere minimis paixcifloseulosis ad apicem peduneulorum brevium 
axillarium vel terminalium arete tomentosorum densissime 
aggregatis, involucri sabcylindricipbyllis 3~4i-seriatis exterioribus 
oblongo-ovatis obtusis erectis interioribus ovatis acuminatis apice 
patentibus intimis haec asqnantibus sed quam ea paulio angusti- 
oribus omnibus angnste searioso-marginatis et (intimis exemptis) 
sursum atratis ibique hispidulis, pappi setis panels debilibns 
seabriiisculis acligenia immatnra minima compressa paulio exce- 
dentibus vel sequantibns. 

Bab, Tropical Africa; G, F, Scott Flliot, without locality or 
number. 

Caulis 0*35 cm. diam., angiilatns. Eoliorum lamina 8*0--10’0 
cm.x3*0“5‘0 cm., subtus eminenter nervosa et microscopice 
glandulosa; petioli ultra 1*0 cm. long., arete tomentosi. Capi- 
tulorum glomeruli fere usque ad 2*0 cm. diam. Capitula modo 
0*25 cm. diam, Involucri phylla extimaO‘25 cm., reliqua 0*3 cm. 
long. Aebsonia immatura 0*05 cm. long. 

As far as the foliage is concerned this is much like F, ScMmperi, 
var. tomentosa, but the mfioresceiice and capitula are quite 
different from those of any other known species. 

E. Smithii, sp. nov. Perennis, caule a basi ramoso, ramulis 
attenuatis patentibus subteretibus pubescentibus copiose foliatis, 
foliis alternis parvis lanceolatis acutis breviter amplexicaulibus 
margine uudulatis puberulis passim pilosulis glandulis parvis 
immersis indutis, peduuculis paucis terrainalibus vel axillaribus 
folia excedentibus sub capitulo pubescentibus, capitulis medio- 
cribus multiflosculosis, involucri hemisphserici 5-seriatis pbyliis 
arete applicatis extimis minimis subulatis intermediis ovatis 
obtusis trinerviis phyllis seriei 4 comparative elongatis intimis 
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reliqua excedentibiis oblongis Yel oTato-oblongis obtusis mia 
cum intermediis lamina brevi scariosa onustis, flosculis exsertis, 
acbaeiiiis cjliadricis stirsum leviter ampHatis 5-costatiB obscure 
puberulis, pappi setis pluribus acbsemum gequantibus vel paiillo- 
excedeiitibns scabridis. 

Sah. !N’orth-east Tropical Africa, close to Lake Stephanie,, 
May 1895; Dr. Donaldson Smith, 

Specimen nnicum ante meos oculos fere semimetralis. Eolia 
2'5~5*0 cm. x0’5”l*2 cm., iirme raembranacea. Pedunculi 6*0-“ 
7*0 cm. long., sub capitulo squamis minimis lineari-subulatis 
iustructi. Capitula 1*2 cm. diam. InTolucri phylla extima paullo 
ultra 0*1 cm. long.; intermedia 0*6 cm. et intima 0*8 cm. long.. 
Corolife 0*7 cm. long., basi attenuatie, fere glabrae. Acluenia vix 
0*2 cm. long. Pappi setie usque ad 0*3 cm. long., s^epe yero 
breviores. 

The small amplexicaul leaves, the solitary, medium-sized 
capitula on long stalks, and the peculiar involucral scales are the 
chief marks whereby this species can be distinguished from its 
congeners. 

Erlakoea. BRA-CHTCAnTX, sp. HOY.; caule erecto striato pube- 
rulo ramos foliatos erectos appresse pubescentes demum puberulos 
crebro emittente, foiiis alternis parvis sessilibus vel subsessilibus 
lanceolato-oblongis obtusis integris supra scabriusculis subtus 
cinereo-tomentosis, cymis abbreviatis paucicapitulatis, capitnlis 
parvis pauci-(cirea 20-) dosculosis, involucri abbreviati 4i-seriatis 
pubescentis phyllis extimis lanceolato-subulatis, phyllis inter¬ 
mediis ovato-lanceolatis, pbyllis iuterioribus lanceolato-oblongis 
reliqua excedentibus, phyllis omnibus aeutis insigniter iininerviis 
interioribus sursum pallide purpureis, achmniis minimis sub- 
sph^eroideis circa 6-costatis costis sat latis intervallis pilis brevibiis 
appressis hispidulis,.pappi setis paucis barbellatis. 

Hob, Ukamba, Wakilomi; Dr. J, W. G-re^ory, 

Eoiia modice 1*5 cm. x0*5~0*6 cm., subtus microscopico 
glandiilosa. Capitula 0*6 cm. diam. Involucri phylla exiima 
circa 0*13 cm, long.; intima 0*4 cm. long. Corolla vix 0*5 cm, 
long., sursum gradatim amplificata, puberula. Acbmnia 0*08 cnu 
diam. Pappi setse 0*1 cm. long. 

The small leaves, the short few-headed cymes, the very short 
involucre, and small hispidulous acbenes are the main peculiarities 
of this plant. 
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Eriaitoea G-regorii, sp. nov.; caule vcrisimiliter procumbente 
subteieti atriato ramulos ascendentes foliates capituliferos liac 
atqae iliac emitteiite, foliis alternis parvis brevipetiolatis oblongo- 
laiiceolatis obtusis vel obtuse acutis basi cuueatia (summis vero 
sessilibiis) margine leviter undulatis supra puberulis subtus 
brevissime tomentosis et loicroscopice glandalo*siSj capitulis 
parvulis terminalibus brevipedunculatis eymam brevem paucica- 
pitulatam efformantibus campanulatis multiflo>scLilosis, iiivoliicri 
4-seriatis pbyllis laiiceolatis aeuminatis pubesceutibus et ciliatis 
extimis abbreviatis iutimis quam intermedia paullo longioribus, 
flosculis breviter exsertis, aebseniis minimis turbinatis obscure 
costatis pilosulis, pappi setis paucis abbreviatis barbellatis 
caducissimis. 

SLal, British East Africa, foothills of Kamasia; Br. B W. 
Gregory,. 

Eamuli capituliferi 9*0-12*0 cm. long., appresse pubescentea 
deinde puberuli. Foliorum lamina l*5-2*0 cm.xO'4-0’8 cm.; 
petioli 0*4-0'7 cm. long. Cyinae 3'0-4'0 cm. long, et circa B'O cm. 
diam. Capitula 0*6 cm. diam. Involucri pliylla extima 0*3 cm. 
intima 0*5 cm. long., homochroma. Corolla 0*5 cm. long., 
deorsuni gradatim atteuuata, puberula. Achtenia 0*075 cm. long. 
Pappi setie insequales, sa^pe achaenio breviores raro eo longiores. 

Nearest E, miser but different from it in respect of foliage, 
inflorescence, involucre, and aehene. 

E. EUWENZORiEHSis, sp.nov.; caule sat valido ereeto subtereti 
manifeste striato puberulo crebro folioso, foliis amplis alternis 
brevipetiolatis elliptiois cuspidato-acuminatis deorsum in petiolum 
brevem seiisim desinentibus dentato-serratis supra glabris subtus 
puberulis et glandulis microscopicis immersis instructis tenuitex* 
membranceis in sicco laste viridibus, cymis terminalibus corym- 
bosis multicapitulatis, capitulis parvis anguste campanulatis 
modice circa 20-flosculosis, involucri puberuli 4-seriatis pbyllis 
ovatis vel ovato-lanceolatis aeuminatis extimis pauJlo brevioribus 
iutimis quam intermedia paullo longioribus membranaeeis apice 
viridibus, flosculis longe exsertis, achfeniis cylindricis sursum 
levissime amplificatis glabris 5-eostatis costis prominulis attenii- 
atis, pappi setis paucis attenuatis acb^nio suba^quilongis scabridis. 

Mai. Euwenzori Mountain, 7000-8000 feet; G. M BcoU 
Elliot.^ no. 7892. 

Folia modica 8*0~12*0 cni.x3*0-4*0 cm.; costm supra i)laiia> 
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subtiis eminentes; petioli 0*5~0*7 cm. long., ima basi ampli- 
fieati, pubescentes. Capitula 0'5'-0'6 cm. diam. Involucri 
phylia extima 0*2 cm. intima 0*3 cm. long. Corolla circa 
0*4 cm. long., inferne panllo angnstatsB ibiqne pilosulse. Acbsenia 
0‘1 cm. long. 

A species with much the general appearance of ^rlangea 
longipe^^ but the strictly alternate leaves, the small heads, the 
narrower and acuminate involucral leaves, <fec. render confusion 
of the two impossible. 

EiiLAijrG-EA BORAKEJfSis, sp. nov.; caule verisimiliter ascendente 
ramos elongates se ipsos ramuligeros copiose ernittente glabro, 
ramulis erebro foliosis tenuibus puberulis, foliis alternis parvis 
brevipetiolatis anguste oblongis obtusis supra fere omnino glabris 
subtus minute sericeo-tomentosis, capitulis parvis subsphseroideis 
mnltiflosculosis solitariis ex axiilis superioribus oriundis vel 
in eymam terminalem perpaucieapitulatam digestis, peduncuKs 
tenuibus folia subsequantibus, involucri phyllis 5-6-seriatis ovato- 
oblongis obtusis extimis parvulis acutis vel acuminatis reliquis 
gradatim majoribus viridibus triuerviis margine lamina scariosa 
lacerata onustis obscure pnberulis, acbgeniis minutis turbinato- 
subsphseroideis 5-costatis et inter costas rugnlosis, pappi setis 
paucis achsenium excedentibus barbellatis caducissirais. 

Blal, North-east Tropical Africa, Boran, April 1895; Dr. 
Donaldson Smith, 

Folia modica l*5--3*0 cni.x0-5~0‘7 cm., prmsertim ex ramulis 
abbreviatis orta. Pedunculi circa 1*5 cm. long. Capitula 0*7 cm. 
diam. Involucri phyila extima 0*2 cm. long.; phylla ser. Ill, 
vix 0*35 cm. et intima 0*5 cm. long. Achmnia 0*1 cm. long., vix 
totidem lat. Pappi setaj 0*2-0*3 cm. long. 

The affinity of this species is with D. marginata and D. conU- 
folia ; the habit, the small leaves, the few very effuse capitula, 
the lacerate involucral scales, and rugulose acheiies are its cliief 
characteristics. 

E. MABOIKATA (Vertionia marginata, Oliver & Hierii; Bothrio^ 
dine marginata, 0. Hoffm.), var. DEBAUPEitATA (var. nov.). 
Folia parva, nempe 2‘0 cm.xO-6-0'8 cm. Capitula pauca. 
Involucri 5'*-seriatis phylla quam ea typi paullo angustiora 
necnon acutiora. 

Ekainba, 5000—6000 feet; D. D. Scott Blliot^ no. 6473, 
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EeI/A2^oea CAixciNA, sp. nov.; eaule ereeto angnlato sErsim 
folioso piloso-pubescente, foliis alternis sessilibus lanceolato- 
oblongis acutis xel obtusis serrulatis nndulatisye sericeo-villosis- 
demum pubescentibus, pedunculis quam folia brevioribus mono- 
cephalis piibeseentibns, capitulis pro genere magnis multi- 
flosculosis flosculis involucrum baud excedentibus, involucri 
sericei 3“4-seriatis pbjllis magnis foliaceis lanceolatis vel 
oblanceolatis acutis acuminatisve, achseniis turbinato-cylindricis 
5-costatis glabria, pappi setis paucis inter se subsequilongis 
acbsenio brevioribus barbellatis. 

ILdb. Eritisli East Africa, Malewa Eiver, 1893; Dr. J. 
Gregory. Maehakos; G. M Scott Elliot^ nos. 6381, 6418, 6538* 

Caulis usque ad 25*0 cm. alt., rainulos paucos erectos sericeos 
emittens. Eolia modica 4*5'"5*0 cm. x 1*0-1*2 cm., approximata, 
firme membranacea. Peduneuli 3*0'-3*5 cm. long., sat yalidi. 
Involucri pbylla omnia 1*5-2*0 cm. long, et 0*3-0*5 cm. lat* 
Corolla 0*7 cm. long., tubo dimidio inferiore attenuato, juxta 
medium subito dilatato, pilis brevissimis glandulosis obsito* 
Ach^enia pauilo ultra 0*2 cm. long., pallida. Pappi set® circa 
0*13 cm. long. 

The silky leaves, large solitary capitula, and foliaceous involucre 
are the chief peculiarities of this remarkable species. 

The genus Erlangea was proposed in 1853 by Schultz Eipon- 
tinus for the reception of a plant (D. plumosa^ Sch. Eip.) 
collected by E. Jardin in the G-aboon region. The type was 
examined by Mr. Eentham w^ben working at the Composites for 
the * Genera Plantarum,’ and by Professor Oliver and Mr. Pliern 
in the course of their joint study of African Composited for the 
^ Elora of Tropical Africa.’ A short time before this, Professor 
Oliver had described in the ‘ leones Plantarum ’ (tab. 1133) the 
remarkable plant called by him Bothriocline ScMmperi^ the chief 
points about which were its possession of opposite leaves and 
extremely small achenes crowned with a caducous pappus con¬ 
sisting of a very few short scabrous set®. The same achenes 
and pappus were known to be possessed by three otljer plants 
referred in the ‘Elora of Tropical Africa’to Vernonia, viz., F. 
misera, Oliver <& Hiern, F. Moramballee^ Oliver & Hiern, and 
F. marginata, Oliver & Hiern. Later on, Dr. Hoffmann,, 
disregarding the opposition of the leaves as a valid generic 
character for Botliriocline —and, 1 think correctly, remembering 
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that K opj/ositlfoUa, Less., is considered by everyone to be a true 
Vernon la —removed these three species to Bothrlochne^ That 
this step was justified is proved by the subsequent discovery of 
an undoubted Bothriocline {B* laxa, N. E. Br.) witli leaves 
both opposite and alternate. Moreover, Mr. Hierii himself 
(Cat. Welw. Plants, iii. p. 516) has assented to Dr. IToftmann’s 
proposal. 

This leaves as the only point of distinction between BolJirto-- 
■dine and Brlangea the scabrous, or at most shortly barbellate, 
setee of the former and the latter’s alleged shortly plumose ” 
setje. As it bad become advisable to ascertain the value of this 
alleged difiierence, I, on the friendly hint 06 M. Jules Poisson, 
applied to M. Barratte, conservator of the Cossoii herbarium in 
Paris, for a dowering head, or at least a few setm from the pappus 
0^ Brlangea plumosa. The type of this consisting of but a single 
specimen with only one capitulum, M. Barratte was, of course, 
unable to comply with my larger request; but he very kindly 
sent me four setas from the pappus. These I have carefully 
examined, and I find that instead of being “ shortly [)lumose,” 
the said setaj are only barbellate; and the same remark applies 
to a second species of JErlangea (J7. Sehinzii, 0. lloffm.), of 
which there is a filue example at the British Museum. In fact 
one finds in the pappus of Bothriocline and Brlangea a complete 
series ranging between scabrid setae on the one hand and barbel- 
late setae on the other, just as one finds in Vermnia itself, 
although there are species of Vernonia with pappus-setcC even 
more strongly barbellate than are those of B. flimom and B. 
Bddnzii, Under these circumstances, it is clear tiiab the two 
genera can no longer be kept apart, and, as Briangea has tlu*. 
priority, that Bothriocline must disappear. 

My own genus Bteplmnoleph {govern, Eot xxxviii. 1900, p. ir>d) 
must also be suppressed. At the time of proposing it, I Imld 
the original view about Bothriocline^ which I was disposed to 
restrict to species having numerous smallish cymose eapitula, 
and opposite or opposite and alternate leaves, while the other 
species referred to the genus by Dr. Hoffmann should either, 
I thought, be removed back to Vernonia or constitute a genus 
by themselves. But on reflection this was seen to involve the 
■creation of too many genera. 

I may add that Dr, Kunze, while pointing out (Eev. Gen. PL 
pars ii. p. 3d8) that Briangea phmom was first called by tSaihultz 
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Jardima jyhtmom^ whiijii iiaiiio became A^alid wlioxi SteEdeFB 
Kitnilar luniie \xm »iiuk, has overlooked the important fact that 
Jardmiapiicmom.^ vSeli. Bip., was only a nomen niuhm until it was 
printed as a Bynonyin at the cud of Schultz’s description of JUr- 
langeaplmmsa. Mdangea is therefore the proper name to use here. 
Consolidated as above suggested, the genus may be arranged 
in the following way ;— 

]£r Ian gear 1071 Clavls. 

§ Bothrloellne. Folia opposita vel et opposita et alterna. 

(JSJ. lam^ longipes^ SeJdmpe/d, splsm.) 
§ Stephanolepis, Folia alterna. Involucri phylla omnia vel 
saltern aliqiia appendice terminali coronata. 

(j&. centauroides^ SinitJdL) 
§ EiC'-JBtdangea* Folia alterna. Involiictd phylla acuta, baud 
vel sumruumhrevissime searioso-niarginata. 
(2?. alternifoUa^ hrachgcalgs^ Gregoril^ 
misera^ MoramhdlcB, ptmciseta, plumom^ 
rmvenzorlensis^ SchinzU ^) 

§ I^latylepu. Folia alterna. Involucri phylla obtusa vel 
apiculata, omnia vel saltern interiora late 
scarioso-margiuata. 

(jSJ. horaiiensis, cordifolia^ marginata^) 
§ 'Fhgllocalg^c, Folia alterna. Involucri phylla foliacea. 

(jS/, calgcina.) 

The synonyms are as follow:— 

E, laosa^JBothriodine laxa, N*. E, Br. 

E* longipes^JBothriocline longipes^ [N*. E. Br. 

E, Bchimperi^BothriocUne Bchimperi, Oliver & Hiern. 

E. centauroides^ Btepthmolepls centmroidee^ S. Moore* 

En alternifoUa^Bothrioelme alternifoUa^ 0. Hoffm. 

E. misera=iVermnia mkera, Oliver <fe Hiern. BothriooUne 
misera, O. Hoffm. 

E. Mor ami ailed ^Vernonia Moravnballm^ Oliver & Hiern. Bo- 
thrioeVme Moramhallcs^ O. Hoffm, 

E* pauciseta^Bothriodine pauciseta, 0. Hoff’m. 

E. cordifoliar Qwtenlergia cordifolia^^ Oliver & Hiern. Bo- 
thriodine diversifolia, 0. Hoffm. 

E, marginata^ Vernonia onarginata^ Oliver <fe Hiern. Bo- 
thriodine marginata^ O. Hoffm. 

^ A note oi‘ Mr. N. E. Brown’s in the Kew Herbarium drew my attention to 
this. Br. Hoffmann’s plant is certainly the same as the one called Gruimhergia 
iiordifolia in Oliver’s * Plora of Tropical Africa.’ 

UIHK. J0U11K-.—nOTAKY, YOU. XXXV, 2 B 
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VERNONiiL, Selireb. 

§ Lepidella. 

Y. ciSTiEOLiA, 0. Hoffm.', Yar. rosea, 0. Soffm, 

^[yassalaiid ; Buclanmi, no. 219 of 1895 collection. 

V. Holstii, 0. Sqffm, 

ISTyassaland ; Buchanan^ no. 104 of 1895 collection. 

Y. HoEEMANKiAKAy Moore. 

Neighbonrliood of the Albert Edward Kyanza; G-. F, Scott 
FUiot^ no. 8030. 

Y. PosEEAKA, Vathe Kildelr. 

Shire ; G, F. Scott Flliot, no. 8452. 

Yar. CHLOROLEPIS. 

Hah. Bainaraland; T. G. Fen. 

Y. AMPLEXiCATFLis, Baker. 

Somaliland, Laskarato ; Fr. Donaldson Smith. 

Y. Petersii, Oliver 4^ Hiern* 

Lnkoma (Likoma ?), Lake Nyassa; Wm. Bellingham. 

Y. STAHEIilKOIDES, Hard. 

Transvaal, Pretoria and Houtboscli; Dr. A. Behnann, nos. 
4057 & 6159. 

Heads in a very young state, but identification certain. 

Y. DEMUiiAKS, Vathe. 

Eabai Hills, Mombasa; Ben. W. F. Taylor. 

V. noANDEKsis, sp. nov.; caule erecto sursnin ranioso 
pnbescente, folds seasilibus lanceolato-oblongis obtusis acutisve 
basi leviter angustatis radicalibns deorsmn cuiieatim angustatin 
integris adpresse pnberulia deinde glabris, capitulis mediocribus 
pluriflosculoais ramulos smpissiine solitatim binatimve coroimnti- 
bus brevipedunculatis, invoiucri late cainpaniilati puboscontis 
5-seriati8 pliyllis anguste lineari-lanceolatis exterioribus sub- 
mquilongis intimis quam reliqua paullo longioribus omnibus 
longe acuminatis sursum viridibus, aebieniis cylindricis 4-costatis 
appresse (praesertim basi) setulosis costis glabris intervallig latis 
glandulis^ sessilibus dense obsitis, pappi albidi squamis linearL 
laiiceolatis breviter acuminatis setis scabridis acbssnia bene 
excedentibus. 

Sal. Uganda; (?. F. Seott Elliot no. 7396. 
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Polia l-5-3'0 cm, long., 0*5~0*8 cm. iat, sparsa, membranacea, 
Involiicri pliyila exteriora cm. intima tIx 1*0 cm. long. 

Corolla circa 0*7 cm. long., obscure puberula; barum limbi lobi 
apice setulosi. Achania fusca, 0*2 cm. long. Pappi squama 
usque ad 0*15 cm. seta 0*4-0*7 cm. long. 

^^ear Yernonia demulans^ Vatke, which has decidedly smaller 
heads, much shorter and less acuminate iuvolucral leaves (the 
outermost of which are reduced in size and subulate), &c. 

Yeebonia Elliotii, sp. nov. Eruticosa, caule verisimiliter 
erecto tereti in longitudinem striato minute pubescente deinde 
glabrescente, foliis subsessilibusoblongo-ovatis acutis vel obtusis 
margine undulatis subcoriaceis supra scabridulis subtus iiervis 
eminentibus reticulatim percursis ibique crasse pubescent!bus, 
capitulis dense corymbosis subparvis breviter pedunculatis cam- 
panulatis pluri"(circa 18-)flosculosis puberulis, involucri circa 
6 -seriatis phyllis extimis parvis subulatis acutis sursum patenti- 
bus reliquis oblongo-laneeolatis acutis intimis intermedia ex- 
cedentibus sursum purpureis, acbseniis cylindricis basi paullulum 
angustatis 5-cos tat is puberulis necnon minute nitenti-glandulosis, 
pappi sordide albi squamis lineari-lanceolatis' abbreviatis setis 
scabridis sqiiamas multoties excedentibus. 

S[db- British East Africa, Mau at 8000 feet; Q, F. Scott 
Mliot^ no. 6920. 

Caulis 0*2-0*3 cm. diam., intervallis 1*0-3*0 cm. long, folii- 
ferus. Eolia 4*0--5*5 cm. long., plerumque l*5-2*0 cm. lat.; 
petioli 0*2 cm. long., pnbescentes. Corymbi usque ad 12*0 cm* 
diam. Pedunculi usque ad 1*0 cm. long., plurimi vero minores, 
minute pubescentes. Capitula 0*8 cm. long., juxta medium 
0*5 cm. lat. Involucri phylla extima circa 0*15 cm., intermedia 
0*45 cm., intima 0*7 cm.long. Elosculi 0*65 cm. long. Achsenia 
vix 0*3 cm. long., pallida. Pappi squamse 0*04 cm. setae circa 
1*0 cm. long. 

To be compared with F. JBCoclistetierh Scb- Bip., from whicii 
the differently shaped subcoriaceons subsessile leaves with tbeir 
short coarse crowded hairs, the puberulous involucre, and the 
different achenes serve as admirable points of distinction. 

Y. TiATOEUM, sp. noy. Herba hnmiiis, canle attenuate ascen^ 
dente puberulo sparsim ramoso, foliis sparsis parvis sessilibus 
lineari-spathulatis obtusissimis puberulis, capitulis subparvis 
ovoideis pluri-(circa 20-)flosculosis pedunculis teiiuibus elongatis 

2b2 
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terminal]bus vel ex axillis superioribus oriundis fultis, in- 
yolucri 4>seriatis pubescentis a flosculis bene superati phyllis 
lanceolato-oblongis obtuse acutis extimis brevibus inti mis eion- 
gatis pallidis sursuin fiiscescentibiis, acbaeniis iioncliim maturis 
parvis tiirbinatis 5-costatis inter costas papillis parvis albis 
cleiitie obsitis, pap pi sordide albi sursum pallide purpiiraacentis 
squamis linearibus setis barbellatis squanias plus quam diiplo 
excedentibus* 

Sab, ISTyassaland, Stevenson Eoad; Cr. F* Scott Flliot^ 
no. 8271. 

Planta ex speciinine iinico ineos ante oculos 12*0 cm. alt. 
Hami vix 0*1 cm. diam., angulati. Eolia 1*0-1*5 cm. long. 
Pedunculi 3*0 cm. attingentes, puberuli. Capitula circa 0*7 cm. 
long., 0*6 cm. lat. Involucri phylla extima 0*2 cm. intermedia 
circa 0*4 cm. intima 0*55 cm. long. Flosculi circa 0*7 cm. long., 
puberuli; limbi lobi infra apicem birsutuli. Achainia paullo 
ultra 0*1 cm. long. Pappi squamm 0*13 cm. et setse 0*3 cm. 
long. 

The chief peculiarities of this species are the lowly habit, 
slender branches, small scattered narrowly spathulate leaves, 
ovoid heads, and barbellate pappus. 

§ Te^lirodes. 

Veenonia natalensis, Sell, Bip. 

Uhambane; S Scott Blliof, no. 6465. Pilgrim's Eest 
Croldfields ; Bev, W. Greemtoch Pretoria; J)r. A. Behmann^ 
no. 4064. 

V. GALYCUi/ATA, sp. iiov. Plata, eaulc erecto striato minute 
pubescente vel i^iiberulo, ramulis crebro foliosis gracilibus, 
foliis sessilibus linearibus vel anguste lineari-lanceolatis apiee 
mucroimlatis iiitegerrimis supra pubcrulis mox glabris subtus 
albido soriceo-tomeiitosis, capitulis parvis ad apicem ramiilorum 
laxe corymbosis campanulatis pauci- (circa 10-) flosculosiB, 
involucri iusigniter abbreviati 4-seriatis pubescentis phyllis 
perpaiicis inter se subaequiloiigis extimis lanceolato-subulatis 
intermediis ovatis una cum intimis oblongis breviter apiculatis 
sub apice minute serrulatis ibique purpuraseentibus ceteroquin 
viridibus, achasniis cylindrico-turbinatis obscure costatis dense 
pubescentibus, pappi setis exterioribus paucis quam interiores 
albo'Sericeas muito brevioribus.—F. natalensis^ Sell. Bip., 
Britten, in Trans. Linn. Soc. ser, 2, Bot. iv. (1894) p. 18. 
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llah> Nyassalatid, Mount Milangi; A, Whyte, Shire ; G. F. 
Scott MUot, no, 8471, 

Folia 6*0 cm. xO*(J cm. attingentia, modiea vero 2*0-"3‘0 long., 
0'1™0*2 cm, lat.j marginibus revolutis, Involucra vix 0*3 cm, 
long., et totidcm diam.; phylla extima 0*18 cm. reliqiia 0*25 cm. 
long., uniiiervia, Flosculi 0*5 cm. long., extus pubernli. 
Aclimnia fere 0*2 cm. long., 0*05 cm. lat. Pappi setm exteriores 
0*1-0*15 cm. interiores 0*4 cm. long. 

Distinguished from Vermnia natalensis, Sch. Bip., by inter alia 
the narrower leaves, the remarkably short involucre, and the 
achenes with a shorter pappus. 

VERisroNiA Kbaussii, Sch. Bip. 

Transvaal, Pretoria; Dr, A. Belimann, no. 4450. Orange 
Eiver Colony, Eeitfontein; IcL no. 3692. 

V. iiiRsurA, Sch. Bip. 

Transvaal, Pilgrim’s Eest; Bev. W. Greemioch. Pretoria ; 
J)r, A. llehmmm^ no. 1457. 

§ Cyanopis, 

V, Leopoldi, VatIcG, 

{Somaliland, Sheilc Mahomet; Dr. Donaldson Smith, 

V. ASTERiroLiA, Baker. 

Nandi, 6-7000 feet; G. F. Scott BUiot, no. 6695. 

V. Nestob, sp. nov. Eruticosa, crecta, rigida, siirsum rainosa, 
ramia rigidis una curn caula crebro foliosis, caulo valido subtereti 
striato ticnse sericeo-hirsuto deinde pubescente, foliia approxi- 
matis oblongo-lanceolatis acutis sessilibus basibus leviter am- 
plexicaulibus supra nocnou subtus dense sericeo-hirsutis demum 
pagina superioro pilorum delapsu scabriilulis, capitulis dense 
corjmbosis mediocribiiB obovoidois multifiosculosis, involucri 
puboscoutiB O-seriatis pliyllis extimis angusto liaeari-lanceolatis 
acuminatis rcliquis linearWanceolatis apiculato-acurninatis viri- 
deseentibus apice smpo leviter purpurascentibus, acbmuiis sub- 
cylinclricis obscure f5"C08tatiB pubeseentibus, pappi albidi setis 
extcrioribua brevibus mterioribus scabridis extoriores longe 
excedentibus. 

liah. Nyassaland; Btichanan^ 1891, no, 44; 1895, no, 129. 

Caulis 0*4"0*5 cm. diam. Folia raodica 3*5-4®D cm. long.,. 
0*9-l*2 cm. lat., juniora vero inulto minora sc. 1‘0-1*5 cm. long., 
0*5“0*6 cm. lat. Capitula fere 1*5 cm. long., sursum DO cm. lat. 
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Involiicri plijlla extima 0*4 cm. intermedia 0*8 cnn. intima 
1*0 cm. long. Elosculi 0*8 cm. long., extus ptibcruli. Aclnviiisi 
0*25 cm. long., pallida. Pappi setae exteriores 0'12 cm. intt^riores 
0'65-~0'7 cm. long. 

A plant of very distinct appearance. Tlie rigid babii;, in¬ 
dumentum, amplexicaul leaves, narrow liairy involueral leavew, 
and pubescent achenes are its chief cliaracteristics among its 
fellows of the section. 

Tebnonia. MiLANJiANA, sp. nov. ; caulibus brevissimis 6 rliizo- 
mate sat crasso ortis, foliis congestis sessilibus vel subseas Hi bus 
obovatis vel obovato-oblongis nonnunquam oblongo-oblanceolatis 
nunc acutis nunc obtusis nunc obtusissimis deorsvun stepissiine 
longe attenuatis rare obtusis diinidiorum siiperioruin, nuirginibus 
deiitatis vel denticulatis vel solummodo undulatis ceteroquin 
integris utrinque puberulis lenuiter membranaceis in sicco 
viridibus, scapo folia excedente rarissiine bnicteato aseendenie, 
sursum arete et breviter pubescente capitulas paucas vel 
paupereas minuaculas corymbosas brevipedunculatas circa 25- 
flosciilosas gerente, involucri canipauulati piiberiili phyllia 
8-seriatis extimis lineari-lanceolatis qnara reliqua oblonga brevi- 
oribus omnibus brevissime acuminatis, llosculis involucriun bone 
superantibus, aebaeniis nondum maturis cylindricis 5-costatis 
setulosis, pappi sordide albi setis 2-seriatis scabridis exterioribus 
quam interiores mnlto longioribus. 

Ilab. Mount Milanji, 1891 ; A. Wliyte^ no. 194. 

Ebizoma circa 0*5 cm. diaim, sparsim ilbrosunn Caulis ujodo 
0*3-0*4 cm. alt. Polia 5*0--9*0 cm. long., juxta medium 1*2 4*0 
cm, lat,; costa centralis supra ])lana suldus eminens ; peiioluH 
summum 0‘2-0'4 cm. long. Seapus 10*0“-20*() cm. alt., bratl^cuH 
1-2 auguste linoaribus vel setaeeis 0*5“"2‘0 cm, long., (diO*l. cm. 
lat. (rarissiine fere 8*0 cm. long, ct 0*25 cm. lal.) oniistls. 
PecluncuH smpissime 0*8~1*0 cm. long., pubc^HceuicH, I 2- 
bracteati vel nudi. Oapitula expansa 1*2 cm. bHig., 1*0 cm. 
diam. Involucri 0*6 cm. long, pbylla extima 0*85 cm. long., 
0*08 cm. lat.; pbylla reliqua 0*4-0*45 cm. long, (intima quam 
intermedia pauilukm longiora) et 0*13 cm. lat. Oorollse piir- 
pureaj, obscure puberulas, 0*6 cm. long. Aclimnia vix 0*3 cm. 
long. Pappiexteriores 0*08 cm. interiores circa 0*5 enu 
long. 

Easily distinguished by means of the usually broad, thin, 
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almost roKiilate leaves, the scapes with few smalHali heads, and 
the relatively short involucre of few leaves. 

YurmoNFA Mkjkodi, sp. nov, Hcrbacea, olafca, catile siihtereti 
mmoso (degauter striato mox fere otnuino glahro, foliis s])arsis 
Ht'ssilibns ovatis obtusis hasi amplexicaulibus integris glabris, 
eapituHs subparvis ad apicem ramulorum laxe eorjmbosis late 
campanulatis circa IS-flosculosis, involucri puberuli 5-seriatia 
phyllis extimis ininimis late subulatis acutis reliquis oblongis 
mucroiiulatis triuervibiis sursuin atro-purpureis iiitiinia elongatis, 
aehieniis parvis late turbinatis 5-costatis costis latis et valleculis 
atigustissimis sejunctis griseis glabris, pappi setis exterioribus 
iiiterioribus scabridiilis manifeste brevioribus. 

Jlab. Nigeria, Lokoja or Abbeokiita; *7*. II. Mlgeod. 

Folia 2*()-3*5 cm. long., usque ad 1*5 cm. liit., tenuiter 
inetribranacea,. Capitula 0*7 cm. long., vix totidem lat. In- 
volueri pbylla extima 0*15 cm, intermedia 0*3 cm. iutima 0*6 cm. 
long. Adnmiia 0*12 cm. long. Pappi. setm extoriores 0*3 cm, 
interiorcs 0*0 cm, long. 

A species oi: familiar appearance, which, liowever, I liave been 
unablti to match at tlic British Aluseum or at Kew or from 
publisliod descriptions of Vernonias not in this country. At a 
first glance it reminds one of V. plumhaghiifoUa^ Eeuzl, but the 
nearly glabrous condition, the differently shaped amploxicaul 
leaves, the broadly turbiiuite glabrous acheiies, and the longer 
outer seta’! of the pappus arc characters by which the two can 
be easily distinguished. 

§ Xipholepu, 

V. FASTioiATA., OUm* tf’ Hicm* (F. SGlilnzll^ 0. Iloffm.) 

Damaralaiid ; 71 (7. Idea. Transvaal, Makapansborg ,* Dr. A. 
Mehmann^ no. 5152. 

§ Decannuron. 

’V. A M V 01) A r> i,N A, Jhllle, 

ICavirondo, 4-»5()()() feet; (h II Scott Elliot, no, 7020. 
Buwen/iOri Mj^>untain, 5-GOOO feet; Id, no. 7810, 

V. (FLA.B11A, Vathe, 

Shire; (L F. Scott Elliot, no, 8903, Tanganyika; Id. 
no. 8320. Zambesiland in sandy soil; B. Webb.. ' British 
Central Africa; A. Blmpietj Berceoal Between Zanzibar and 
ITyui; Ilcv. W. E, Tnj/Ior. 
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§ Sten^elia. 

TERNOisriA MASAIENSIS, sp. Rov, Elata, eaulc foliowo 
piibescentOj foliis majusculis brevipotiolatis elliptiV.iH aciitis yoI 
cuspidulato-acuiiiinatis basi obliquis necnon cuiieatim aiigustntis 
margine deiitatis supra scabriuseulis subtiis pallidioribris ot 
prsesertimiuiiervos eleganter reticulatos pubcseeiitibus, ea.pitulis 
siibmediocribus coryiiibosis campanulatis brevipecliuieulatis, 
involucri glabri 5-6“Seriati8 p%dlis exterioribns abbroviaiiis 
puberulis (reliquis glabris) extimis laiiceolatis serr. TL & IIJ. 
ovatis acutis interioribus oblougis vel lineari-oblongis et appeiidici^ 
parva bruuBea acuta coronatis omnibus pallida yircsccntibus ei 
iiniiiervibus, aclijauiis immatiiris angustc cylbulricis 5-costatis 
puberulis, pappi straminei satis exterioribns abbreviatis aliqtuin- 
tulo ampliatis interioribus scabriuseulis. 

Masailand, 7-8000 feet; G, J7. Scot I IUllioi^ no. ()78(). 

Eolia 7-0-12-0 cm. long., 8‘5-6*0 cm. lat.; petioli circa OU" 
0‘9 cm. long., pubescciites. Inrolucrum 0‘G cm. long,, 0*7 cm. 
lat.: pbylla exteriora 0*2-0%3 cm. interiora 0*5-~()’G cm. long. 
Acbaenia 0*23 cm. long., 0*04 cm. lat. Pappi sette exteriores vix 
0*1 cm. interiores 0*6 cm. long. 

A plant with much supei’ficial resemblance to V. Ilohtiiy 
0. Hoffm., -whicli, liowever, is a member of another section. Its 
nearest congener is undoubtedly F. ahjssmim, Sell. Bip., from 
which it differs entirely in leaf and in many other details. 

V. ABYSSIXTCA, Bell, Bip, 

Somaliland, near Lake Marsabit; Lord JDedamere, 

V. Kotschtaka, Bek . Bi ]^, 

Somaliland, Sheik Mahomet; Dr, Donaldmi 

V, OXYITBA, 0, Jioffm, 

East Equatorial Africa; Bev, W, E, TmjUr, 

V. CIBRIFERA, Sp. uo?. Erccta, elata, eaule Jignoso mlidc^ 
dense ac minute fulvo-velutino Bat crebro folioso, fuliis angustci 
ellipticis apice pungentibiis basi parum attenuatis margino erispe 
uiidulatis et distanter calloso-denticulatis supra scabrklis subtus 
prsesertim in nerves eminentes fulvo-pubeBcentibus petiolis 
brevibus robustis pnbescentibus fultis, capitulis mediocribus laxe 
corymbosis late campanulatis multiflosculosia, involucri abbreviati 
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li floBCuIis superati S-seriatis puberiili pliylliis ovatia apice in 
cuapideiii Janceoktam longe acuminatam viridetii deainentibns 
luarginibtia iritegerrimis ixitimk obtaaissirnis (ec. cuspide orbia) 
(3i; iDargiiio angustissiino scarioso onustis, acbajrxiis auguste 
i-jliiKlrico-turbinatiB iiicoiispicuo 5-costatis gkndulosis, pappi 
saturate straroinei setis aeliaenia loiigo excedentibus scabridis. 

JIab. Nyaswaland ; J, JBnchanau^ no. 370 of 1895 collection. 

Caulia circa O’O cm. diam., obscure striatus, deinde eminenter 
lentieellifer. b'olia usque ad 15*0 cm. long, et 7*0 cm. lat.; 
summa 8*0 cm. long., in sicco subtus pallidiora. Corymbns 
circa 18*0 cm. diain. Peduneuli fulvo-velutini, modici l%5-2‘0 cm. 
long., bracteolis paucia parvis angustissimis onusti. Involucri 
0*7 cm. long, et 1*0 cm. diam. pbylla extima vix 0*4 cm. inter™ 
media 0*5 cm. long., luce summiini fere 0*3 cm. lat., pbyllorum 
ext. et intenned. cuspides patontes, phylla intima 0*5 cm. long. 
C()ix)lbe 0*8 cm. long., cxtus piiberuli. Acba?nia 0'8 cm. pappi 
Hctfo 0*8 cm. long. 

Api)arently near Vernonia oxijttra, 0. Iloffio., but very different 
From it in many respects, 

Vkbkonia lUJWFi^zo.itiEN'sis, sp. iiov.; caule valido crassefulvo- 
pubescente demum glabrescente, foliis ovato-oblongis obtusis 
margine denticulatis deorsurn in petiolum anguste alatum sensim 
coaretatis supra pubeacentibus mox scabriusculo-puberulis subtus 
prgesertim in nervos eminentes pubescontibus, capitulis medio™ 
eribus dense corymbosissubspliscroideis multiflosculosis, involucri 
glabri 5-seriati8 phyllia extimis lineari-subulatis seriei II. lineari- 
lanceolatis reliquis obloiigia et prjBsertim seriei III. appendice 
oblonga obtusa vel acuininata seariosa pallide brunnea onustis, 
acbajniiB anguste cylindricis 10-costatis puberulis fascis basi 
callosis, pappi straininei aetis exterioribus paucis quam iuteriores 
Hcabriusculas apice leviter dilatatas multo brevioribus. 

Ilah^ liuwenzori Mountain, 6-8000 feet; G, J". BcoU Elliot^ 
no# 7073. 

‘bklia 0*0*-10*0 cm, longa, 2'5--4*0 cnu lat., firme membranacea, 
Bubtus pallidiora; petioli circa 1*0-2*0 cm. long., pubescentes, 
boriini lilm iindulata). Involucri 1*2 cm- long, et lat. pbylla 
extima O’O cm. seriei II. 0*7 cm. seriei III. 0*5 cm. cum appen- 
dico 1*0 cm. long., luce 0'2-0*3 cm. lat., pbylla intexiora (appendice 
brevi inclusa) 1*0-1 *2 cm, long. Corolla 1*5 cm. long.; tubus 
angustissiiiniB, minute glandulosus. Acbsenia 0*3 cm. long., 
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0’08 cm, lat. Pappi seise exterioros circa 0'3-0*5 cm. iuijcriores 
fere 1*0 cm, Jong. 

Yar. o-LABEA. Oaiilis glaber vel sumunim pubenihiB. Eolia 
oiiiiviiio glabra, 

Ilab. Kuweiizori Mountain; Cr. Jf. Baott Elliot^ no. 

The comparatively small densely clustei'ed hejwls, t]u3 small 
acheiies, and long setie of the pappus arc the chief cluiracteristics 
of this plant. 

Vernoj^tia peolixa, ap. nov.; caule asccndente fero a basi 
ramoso tereti siilcato minute fulvo-toinentoso deinde [)ubosccu.te, 
foliis paucis sparsis sessilibus angiistcoblongo-rmcaribus utrobiquc 
obtusia diatanter denticulatia integrisve coriaceis supra glabris in 
sicco fuscis nee nitidis subtiis fulvo-tonientosia, capital is ruedio- 
cribus in panicnlis laxis pancicapitulatis eaulem vel ramulos 
terininantibus dispositis, iuvoliicri subglobosi phyllis T-aeriatis 
exterioribus ovatis quain interiora (sc. serr. III. ot IV.) oblonga 
raanifestebrevioribus omnibus appendicebrevissima griseo-pubes- 
cente coronatis ceterum glabris et chartaceis et bruuneis, corollis 
involucrum bene excedeutibus, achsoniis cylindricis S-striatis 
fulvo-pubesceutibus, pappi involircrum superantis straminei setis 
subsquamiformibus 2-seriatis exterioribus quam interiores apice 
anguste lineari-spathulatse seabridse multo brevioribus. 

Sal. Urundi ; G. F. Scott Elliot, no. 8383. 

" Planta circa semimetralis. Folia fere usque ad lO’O cm. long., 
0*8”*1'0 cm. lat., subtus erainenter reticulata. Pedunculi I'S-ChO 
cm. long., nudi, ipso sub capitulo aliquantulain dilatati, fulvo- 
tomeiitosi. Involucrum 1*0 cm. long., tantundem vel paulio ultra 
diam.; phylla extima 0*4 cm. intinia 0*8 cm, long. Gorolhc 
purpurem, Achauiia 0*4 cm,, pappi setm oxterlorcs 0*2 cm. 
interiores 0*7 cm. long. 

IN'ot very like any of its fellow-members of § Stengella; this 
may be distinguished by its prolix liabit, narrow leaves tomoiitoH (3 
below, and the long-stalked short involucres. 

I have seen the lower part of a corolla of this plant at Kew 
(there is not even that in the case of the Museum specimen), but 
there can be no doubt as to the genus. 

V. HOMILOCEPHALA, sp. nov.; caule erebro folioso minute ac 
elegantisaime fusco-velutino deinde puberulo, folds oblanceolato- 
oblongis acutis margine denticulatis deorsum sensim angustatis 
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supra fere glabris subtus dense pnbescentibus neeuon in nci'vum 
luediaiiuin minute rufido-velutinis petiolis veliitinis fiiltis, capi- 
tiilis siibtncdiocribus multifloscalosis dense aggregatis subspluer- 
oideis, involueri puberuli circa 7-Beriatia phjllis subsca'riosis 
pallide viridibiis cxterioribus anguste linearibiis appemlice lincan 
idongataoniiBtisphyllisinterioribiis oblongis et appendicc laoceo- 
lata vel laneeolato-oblonga papjracca pallida coronatis, acdueniis 
Bubcylindricis eleganter multicostatis nigerrimis niteiitibus fare 
omiiino glabris, pappi straminei setis scabriuscidis* 

Mak Mau, 7000 feet; a. F. Scott Flliot, no. 7058. 

’Folia 4i*5-6’0 cm. long., l*5-2*0 cm. lat., firme inembranaeea; 
peiioH 0*5-"l’0 cm. long., supra canaliculati. Capituiorum 
glomeruli 4‘0~5*() cm. diam. liivolucra 1*2 cm. long, et lat.; 
|)li}dla exteriora 0*5-0*G cm. intermedia usque ad 1*1 cm. intima 
0*9 cm. long. Corollso circa 1*0 cm. long. Aclnenia Tix 0*3 cm. 
long. Pappi sctio 0*8 cm. long., apice parum ainplificata>, adjectis 
paiicis parvis cxterioribus brevioribus. 

Allied to Vimionia rnuHinzoriensis^ S. Moore, but dilfcriiig in 
ibc clotbing of tlie stem, t he shape atul indumentum of the leaf, 
the sluipo of the appendages to the involucral leaves;’ and the 
broader very dark and shining many-ribbed achenos. 

Vemonia uiiMiiiA, Koisclii/ cf* Peyr, 

IN’andi; G. R Seott FlUoi no. 7037. 

V. KANBEKsis, sp. iiov. Huinilis acaulis foliis radicalibus 
sessilibiiB oblanceolatis obtusis margine undulato-denticulatis 
glabris e rliizomiito craaso fiisco-lauato oriundis, poduiiculis folia 
excedeiitibtis vel aubseqiiantibus monocephalis striatis juxta 
apicem minute pubescentibuB eoterum glabris, eapitulis magnis 
late campanulatis multiflosculoaia, invohicri glabri d-soriatis 
phyllis oblongo-lanceolatis acuminatis margine minute oiliaiis 
intimia abbroviatia et appondice lanceolata acuminata scarioaa 
coronatis (reliqiiorum appendice viridi), aelueniis subeylindricis 
bani aliquantuJo angustatis lO-costatis setulosis, pappi straminei 
sotis Bcabriusculis apice noquaquam dilatatis adjectis paueis 
cxterioribus brevioribus. 

Mak Nandi, 7000 feet; 0, F. Scott Elliot, no. 7032. 

Bhizoma 1*5 cm. crassum. Folia 0*0-8*0 cm. long., 1*0 cm. lat., 
lirme inembranaeea, norvus centralis latus, subtus prominens. 
Pedunculus 4*5-"15‘0 cm. long., erectus. Capitula 2*0 cm. long., 



324 


MR. SRENOER MOORE OK THE 


3*0 cm. diatti. Involucri plijlla cxtima O-8-l’O eou iBt«‘nnecliii 
1*2 cm. intima (cum a_ppen(lice) 1*G cm. long. Aclueiiia iiB(pie ad 
0*8 cm. long., HUFSiim 0'2 cm. diam. Pappi sotro usc|ue 1;3 cm. 
long., exteriores circa 0*7 cm. long. 

Allied to Vernonm pumila, Kotncbj & Peyr., btii wcdl din- 
tinguisheci by reason of tbo leaves being contemporaneous with 
tbe flowers, the one-headed peduncles, larger heads, lt)nger invo- 
liicral scales, longer and broader achenes, and pappus-seta) without 
an apical dilatation. F. onacrom/amis, has mtxch larger 

heads, more lengthily acuminate involucral leaves, and quite 
different achenes. 

Yerkokia perrarya, sp, nov, Acaulis, aphylla?, capitiilis 
majiiscnlis sessilihus o rhizomafce dense fusco-lanato solitatim 
oriundis campanulatis multifloseulosis, iiiYolucri4-Heriatis phylUn 
laneeokto-oblongis appendice scariosa atro-purpiirea dorso pilosula 
onustis, achseniis stricte eylindricis S-eostatis setulosis pallidis, 
pappi straminei setia scabriusculis sursum baud dilatatis. 

Sah, Dry hills at Karagwe, 4-5000 feet; Q-, Jl Scott Elliot, 
no. 8123« 

Capitula 1*5 cm. long., 2*2 cm. diam. Involucri phylla extima 
circa 0*5 cm, intermedia 0*8 cm. intima 1*1 cm. long. Corollse 
1*0 cm. long,, extus minute glandulosse. Achienia 0*4 cm. long., 
0*12 cm. lat. Pappi setse 1*0 cm. long. 

Allied to the species Just described, wdiich has leaves at the 
time of flowering, larger stalked heads, different appendages to 
the involucral leaves, and larger achenes narrowed below. It is 
also very close to F. chthonocephala, 0. Hoffm., differing from it 
cliiefly in the markedly narrower heads, the fewer and broader 
involucral leaves, and the longer achenes. 

This species and the one pi’eceding it would be referred to 
§ LacJmorMca by those who follow Dr, Hoffmanns classification 
of the genus. 

Y. Tenoreaka, Oliver. 

Sah. Neighbourhood of Albert Edward Nyanza; G. Jl Scott 
Elliot, no. 8028. 

§ Strobocalpic. 

Y. GEABEBRIMA, Vatke. 

Rah. Nyassaland; Buchanan^ no. 27 of 1895 collection. 
Euwenzori Mountain, 5-6000 feet; G. E. Scott Elliot, no. 8277. 
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V'ernonia. suBULiOERA, 0. lloffiiu (ex descript.). 

East Equatorial Africa ; Bev. W* E, Taylor, Masai Highlands, 
•CiOOO feet; G, M Scott Elliot, no. 6762. 

Tliese specimens agree excellent!}^ witli Dr. Hoff manat's 
descriptiou. 

V. PonoGOMA, Sell, Blp, ex Oliver Hiern, in M, Trap, Afr, 
lii. p. 206. 

lliiwenzori Mountain, 8000 feet; O, F, Scott Elliot, no. 7638. 

Tribe A s t e it o r b e ae 
Pterojsia, Linn, 

P. if'LEXiCAiTLTS, Zimi, fil,, var, minor, var. nov. Eolia uec 
ultra 1*0 cui. long., plerunique vero breviora. Capitula modo 
1*2 cm. long., 12-lioseiilosa. Pa])pi setm 0'5 cm, long. 

Cape Colony ; Dr, A. llelmanu, no. 2843. 

.P. Eenii, sp, nov. Verisimiliter fruticulosa, rainosa, tenni- 
ramca, raniis minute albo-tomentosis mox glabresceiitibus, foliis 
oppositis angustc linearibus obtusis subcarnosis triquetris vel fere 
planis seiiioribus patentibus vel etiam recurvis, capitulis mediocri- 
bus circa Ib-flosculosis tiirbinato-obovoideis ex apices ramoruin 
solitatini oriundis sessilibus, involiicri phyllis circa 7-seriatis 
lanceolatia spinoso-acuminatis membranaceo-scarioais uninerviis 
araneosis interioribus satis elongatis necnon fere glabris, corollis 
involucro brevioribiis, stjli ramis elongatis, aohsemis compressi- 
uaculis apicc truncatis glandulosis dense albido-villosis, pappi 
Metis nuiltis aebiBnio longioribus rigidis scabridis purpnreis. 

Ilab* Damarahind, 1879; T, G, Een* 

Pami OAf) cm- diam., cortice cinereo obdneti. iWia 1*0-"1*3 
cm. X O’l cm., juniora vero breviora, hfcc itaqiie magna pro parte 
socus mumlos abbroviatos imbricata. Capitula in toto 
cm, long., circa 1*0 cm. diam. Involucti pliylla extima 0’35 
<nn., intermedia circa 0*6 cm. intima I’l cm. long., plurinm 
suTsum purpurascentia. Beceptaculnm planum. Plosculi 0*7 
cm. long., fiavi suraum purpurascentes. Styli rami 0*2 cm. long., 
Iiorum appendices 0*07 cm. long, Acbmnia 0*22 cm. long. 
Fappi seta) circa 1*1 cm. long. 

Tbe affinity of tbis jiretty plant is undoubtedly with P. incana, 
DC., from -wbicb it differs in indumentam, in the form and 
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araneose clotliiiigof the involucral leaves, in the broader capitula 
with a greater number of florets, in the purple pappus, &c, 

Betkis, Adans. (Felicia, Cass»)» 

I). eeicifoIjIA, Siern. {Felicia ahyssinica^ Sell. Bip.) 

Kikuyu Escarpment, JDr. J. W, Gregory. Nandi, 6-~7000’feet ; 
G. F. Scott Elliot^ no. 69S5, Kidimg, 7000 feet; LL no. 6537. 

Var. ? ANTHEMOiDES, Stem. 

Dimiarakncl ; T. G. Fen. Karagwe, 4-5000 feet ; G. F. 
Scott Fliot, no. 8136. 

Nl DO BELLA, Cass. 

N. MIGROCEPHALA, Steetz» 

Between Zanzibar and IJyni; Fev. W. E. Taylor. Nyassa- 
land; J. Buchanan, 1895, no. 232; G. F. Scott Elliot, nos. 8294 & 
8401. 

N. ItESEDIEOLIA, 1)0. 

Damaraland, T. G. Een. . 

N. Welwitschti, sp. n. Pubescens vel subglabra, caul© 
©recto copiese folioso, foliis linearibus raro anguste lineari- 
lanceolatis acutis obtusisve vel etiara brevissime uiicinulatis 3’0~ 
5*0 cm. long., 0*l-0*7 cm. lat., involucri phyllislineari-ianceolatis 
breviter acuminatis, ligulis involucrnm bene superantibus neinpe 
in toto 0*5 cm. long.— N. solidaginea, Hiern, Cat. Welw. PI. iii. 
p. 550, nec DC. Microglossa angolensis, var, Uncarifolia, 0. 
Hoflm. in Bol. Soe. Brot. xiii. (1896) p. 22, saltern (pioad specc. 
Wohvitscliiana. 

Ilab. Huilla; Welwitsch, nos. 3418, 3419. South-west 
Africa, on the Ivubangt) beyond Kub’uidere, at 1150 metres; 
II. Bmim^ no. 342, 

To be (lisiiuguished from Ff. solidaginca by its acuminate 
iiivolucral leaves and relatively long liguies, in which, latter 
character it much resembles N. pedmicudata, Oliver. 

Miceoulosba, BC. 

M. TOLHBILTS, BO. 

Ukambane, 4000 feet; G. F. Scott FlUof, no, 6336. 

M. DEN'SIELOIU, Ilooh, M. 

Buwenzori Mt., 7-8000 feet; G. F. Scott Elliot, no. 7690. 
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Miceoolossa Hildebrakdtii, 0. Boffin * (ex descript.). 

Giryama and Tsiroba Mountains; Mev. W. E. Taylor. 

Tlie specimen answers fairly well to tlie description, but the 
leaves are smaller (2'0 cm. long and at most 1*5 cm. broad). The 
same plant is at Kew, collected by Eev. T. Wakefield at Elbe. 

M. ExIjIotii, sp. nor. Fruticosa, caule erecto robusto dense 
albo-tomentoso sursiim sparsim ramoso, folds lanceolatis breviter 
acuminatis in petioium brevem desinentibus supra glabrescentibus 
subtus in nervis arete reticulatis minute albo-tomentosis ceterum 
pubescentibus, capitulis parvis dense corymbosis corymbis 
pedunculis albo-tomentosis quam folia brevioribus snffultis, 
involucri tomentosi phyllis 3-seriatis lanceolatis aliquantulum 
erosulo-sernilatis uninervibus iiiterioribus quam exteriora paiillo 
majoribns, receptaculo undo, radii flosculis circa 25 disci circa 6 
illorum ligula oblonga stylum paullulum superante, achmniis 
compressiusculis pubescentibus, pappi setis uiiiserhitis scabridis, 

Hal. Masailand, Kidung, Lake Naivasha, GOOD feet; Q-. F. 
8cott Elliot, no. 7034. 

Caulis usque ad 0*4 cm. diain. Folia modiee 8*0~10-0 cm. long, 
(sumina vero breviora) et cm. lat.; petioli circa 0*5 cm. 

long. Corymbi usque ad 7*0 cm. diam. Involucra 0*23 cm. long.; 
pliylla extima 0*2 cm. interiora 0*22 cm. long. Flosculorum 
fein. corolliB tubus 0*15 cm. long.: borum ligula0*1 cm. long. 
Aclimnia 0*1 cm, pappus 0*23 cm. long. 

A very distinct species easily recognized by its close white 
tomentose indumentum, 

Marska, Allans. (Coiijza, Less.). 

M. PTRRH'OPAPrA, llierii. 

Uganda., G. F, 8coU FUiot, no. 7438, ISfortli-east Tropical 
Africa, between (kintalJa and XIadda ; Lord I)elamerc\ 

M. Eirw,i<:wzoEj;i«NSis, sp. nov.; caule valido erecto folioso 
birsuto-pubescente, foliis confertis sessilibus angusto linead- 
kuiccolafis basi loviter amplexicaulibus apice pungentibus iiitogris 
vei rare denticulatis supra scaberrimis subtus pubescentibus,, 
capitulis parvis in corymbis terminalibus sat longe pedunculatis 
bispidulo-pubescentibus dispositis imiltiflosculosis, pedunculis 
propriis capitiila excedentibus, involucri subcylindrici piibescentis 
phyllis 5-seriatis sorr. I. et IL brevioribus lanceolato-oblongis 
relic]uis lineari-lauceolatis omnibus acutis, receptaculo subpiano 
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fovcolato foveolonim aiiguliH wa)|)e prod!U‘tis, floBCtiloruiri feiii. 
■corolliB brcviter ligiila-tis, iicluariiis angUBbiB utrin(|u,o uiuuervibiiH 
piloHulis, pappi HetiB Bordido albin uniHcaTiitiH. 

Sah. Buwenzori Mountain, 5:^00 foci; 0. F. ^yadt ElliH, 
no, 7014. 

Folia niodicc cun long., BjcpisBiiuo 0*di"-0*() cm. lat.^ 

firrao meiiibranacea, nninervia. Pedimculi circa 8*0 cm. long. 
Involucri 0*4 cm. long, pliylla exteriora 0*3 cm* interiora 0*4 cm. 
long. Corollarum fern, tubus 0*15 cm. et ligula 0*4 cm. long., Inoe 
integer vel bifida, Acbsenia 0*12”'0*14 cm. long. Pap]nis 0*4 
cm. long. 

Allied to it dificrs in 

tbe shape of the amplexicaul leaves, in tbe broader involuerul 
leaves, the somewhat difterent female fiorets, Ac, 

AIaesea yabiegata {ponyza variegata^ Sch. Bip,), 

Mt. Enwenzori, 7-8000 feet; G. F. Bcott FlUot^ no. 7576. 

M, SUBSCAPOSA {Conyza sulseaj^osa^ 0. Hofiin.). 

Nandi, 7-8000 feet; G* F, Scott FlUoi^ no. 6862. 

M. SPABTIOIDES, Hiern, 

Karagwe, 4-5000 feet, 6r. JF. ScottFUiot^no, 8113. Stevenson 
Eoad, 4-5000 feet, Id. no. 8368. 

M. BOBAiJ^Eifsis, sp. nov.; canle ascendente attenuate herbaceo 
e rliizoniate sat crasso oriundo una cum ramistenuibus abuudantei* 
foliosis araneoso-pubesceuto demiim glabreseente, foliis sessilibus 
oblanceolatis vel oblancoolato-linearibus apice nigro-m iicronatis 
integerrimis prmsertim facie inleriore araneoso-tomentosis, capi- 
tulis parvis coryinbum pauci*'(2-5-)eapitulatimi tcrminalem 
longipedunciiktum ef^ormantibus, pedunculis propriis capitula 
cxcedontibua vel submquantibus, involucri phyllia 4-seriatis 
lanceolatis acutis acuminatisve extimis quam reliqiia paullo 
brevioribus exterioribus deorsum araneosis, receptaculo convexF 
usculo foveolato foveolorum marginibus breAuter productis, 
fiosculoruni fern, corollis breviter ligulatis, achmniis minimis 
setiilosis utrinque uninembus, pappi setis sordide albis vel 
pallide rubescenti-stramineis stricte uuiseriatis. 

Sah. British East Africa, Boran, April 1895; Dr. Donaldson 
Smith 

Planta usque ad 30*0 cm. alt. Folia 2*0-3*0 cm. long., 0*35- 
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0-5 cm. lat., basi aliqixantulum amplexicaulia. Pedunciili lO'O- 
i2’0 cm, long., dense araneosi; pedimeiili proprii usque ad I'O 
cm. long. Corymbus 2*0 era. diam. attiugeiia, sxepe vero angustior. 
luvolucripaiilio ultra 0*4 cm, long, pliylla extima 0*3 cm, interiora 
0*4 cm, long. CorollrD llorum fem. pilosa 3 ; barum tubus 0*25 cm, 
ct ligula vix 0*1 cm. long. Acbjcnia 0*12 cm. et pappus 0*4 cm. 
long. 

A very distinct species recognized by the indumeiitam and 
shape of tlie leaves, the small corymbs supported on tlieir long 
peduncles, &e. In habit, and especially in the form and clothing 
of the leaves, it closely resembles Nidorella ^^Gdmiciolata, Oliver. 

Marska CELEBRIS, sp. nov.; caule ascendente sparsim ramoso 
bispidulo, foliis parvis sossilibns oblongis obtusis phiiiatilidiiu 
lobatis piloso-pubescentibus, eapitulis parvis incorymbis termin- 
alibus xlciisis multicapitulatis dispositis iniiltilioscnlis liosculis 
pm'paiicis herniaphroditis, pedunculis propriis capitiilis siibtequi- 
longis piibescentibus, invoiucri campanulati pubcruli pbylils 
3“Seriatis extlmis brevioribus lanceolatis roliquis laucoolato- 
obiongis omnibus acutis ot margiue hyaliiiis, rcccptaculo 
crassiusculo alveolate alvcolorum marginibus breviter productis, 
llosculormu fem. coroliis omniiio tubulosis glabris, aclueniis 
glabris marginibus induratis faciebus iiiiiuorvibus vei nervo 
orbis, pappi albi sotis paucis imiseriatia, 

llab. Mau, 8000 feet; G. F, Scott Elliot, no. 0907. 

dVdia fere usque iid 3*0 cm. long, ot circa 1*0 cm. lat. Invo¬ 
iucri ()’42 cm. long, circa 0*4 cm. diam. phylla extima 0*3 cm. 
rcliqua 0*4 cm. long, llosculi bermapb. circa 5. Floaculoruiu 
fem. corolla) 0*15 cm. et stylus vix 0*4 cm. long. Aclneuia 
immatura O’075 cm. long, i^appi setm circa 14, 0*3 cm. long. 

1\) bo cora[)ared with M, alji/ssmica {Oomjza abi/salnica, 8cli. 
Bip.), from which it dilfers in respect of the slightly broader 
oglundular involucral leaves, fcfnala florets with slenderer glabrous 
corollas and longer styles, the dilferent shape of the hermaphro¬ 
dite florets, and, judging from their iimmiture condition, the 
.sraallor glabrous aclienes. 

PsiAUlA, Jac(i, 

P. iNCAiXA, Oliver ^ Iliern- 

British East Africa, Badaro, 3700 feet; Lord Bdamere. 

LINJ^r. JOUElf.—BOTANY, VOL. XXXV. 2 0 
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PsrABiA. ARAEICA, Jaiil), Spach, 

Tropical East Africa; it , U. Tai/lor ; Dr. J.lf * (rrcgorp. 
IvkUnig, 6-7000 feet, ODF. 8ooit MUoi, wo. iHDtu WouiJilikuidj 
Wagga IMouiitaiii, Mrs. Dart FkiUips. 

Pluohea, Gass. 

P. SORDIDA, Oliver tj' Iliern. 

Sanibiiru; G* F. Scott MUot, ho. G13(). 

Sphasranthus, Liuju 

S. iiiRTirs, WllUL 

Afacluikos, 5-6000 feet; G. F. Scott MUot, ho. 6594. Euweii- 
zori Alt., 6000 feet ; ho. 7585, 

8. SUAYEOLENS, DQ. 

Leikipia, G-uaso Larok ; Dr. J. W\ Gregory. 

S, tlKAMBENSIS, VtttlcG O. Hoffm. 

Britisli East Africa, Le, 3700 feet; Lord Delamere* 

S. IvTRKii, Oliver lUern. 

Ngomeni; G. F. Scott Mliot^ no. 6262. 

S. Taylorii, sp. noY. Herbaceus, verisimiliter annuus, obscure 
puberulus, caule attenuato ramoso auguste alato, foliis parvis 
sessiiibiis oblongo-lanceolatis breviter apiculatis margine undu- 
latis ininutissime glanduloso-punctatis, ca 2 )iti.ilorura glomerulis 
paryis subspliffiroideis sat longepedmiCLilatis,bracteis exterioribus 
7 subaeqiiilongis extimis lanceolatis iiitcrioribus .lat;o oblongis. 
omnibus loHgiuscule spinulosis, bracteis capitula HafL'Lilcieniibus 
late oblongis longc cuspidato-spinulosis utriii(|ue puberiilis 
iiuirgine scariosis siirsiun ciliolatis, iuvolucri plijllis 3 oblaneoo" 
latis obtusissimis aplce ciliolatis dorse carinatis ibique sursuiu, 
cristulatis, dosculis fern. 3-4, hermaph. 1-2, lioruni corollis propo 
basin maxirae eonstrictivs superno late dilatatis. 

Ilah. Gerniaa East Africa, between Zanzibar and Uyui, 1886 ; 
Eev, W. B. Taylor. 

Folia 1*0-1*5 cm. long., 0*2-0*3 cm. lat. Pedunculi modici 
circa I’O cm, long. Capitnlorum glomeruli 0*7 cm. long., 0*8 cm. 
lat. Bracteae exteriores circa 0*2 cm. long., barurn appendix 
spinnlosa totidem long. Bractese sulfulci&nfces 0*3 cm. long., 
appendix 0*2 cm. long. Involucri pbylla 0*3 cm. long. Floscu- 
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loruiii liermapb. corollse ima basi 0'03 cm. lat«, niox usque ad 
00’2 cm, coaretatminde usque ad 0*05 cm. subito dilatat®. Flosciili 
feiii. deorsum aliquanfculo ampliati. Antlierse basi breviter 
sagittate. Flosculorum bermapli. stylus indivisus. Achamia 
imraatura pilosa. 

Apparently nearest to Splicerantlms C7'istatmf 0. IIofFin., but 
differing from that species in leaf, size and shape of glomerules, 
shape of bracts, number and form of involucral leayes, <&c. 

Trtplocephax.xjm, 0 . Mqffm. 

T. lioLSTii, 0. Iloffm. (ex ie. et descript.). 

Tropical East Africa, Plains of Aruslia, Tini and Kahe, 3000 
feet; liev. W. JEJ. T(.tylo7\ 


Tribe I n u l o 11 ) e m. 

AirimMEsiopsis, gcii. nov. (Plate 8.) 

Oapitiila lieterogama, disciformia, multillosculosa, tloaculis 
exterioribus femineis, ])liu‘iseriatis, intcrioribus 8-4 berma- 
phroditis, omnibus fcrtilibus; involucn. subglobosi subscariosi 
phyllis paucis,2“yeriatis, iiiappeiidiculatis. Beceptaculum parvuin 
convexuu. 1 , nudum. Gorolte femino® lilifonues, apice S-deutatse; 
bermaphroditm regulares, tubulosm, limbo ampliticuto, 5-lobo. 
Anthmac basi caudatic. Eloaculorum fein. styli rami oblongi, 
obtusi; flosculorum liermaph. truncati, papillosi. Aclumiia 
oblouga, compressiusciila. 'Elosculorum fern. pa])pus brevis, 
cupularis; flosculorum hornuipli. ita(|ue sed cons])iciius cupularis, 
adjectis sotis brcvibus tonxiibus inter sc mquiiongis vel imcqui- 
longis 8-5, Herba orecta, copioso ramosa, facie odoroquo 
Artemiddu If o 1 ia al terua, aiigusta, integra, Ca|)i tula parvula^ 
solitaria, ranmlos tcrminaiites vel ex axiilis folionun approxi- 
inautium oriuuda. 

AiiTKMisiopsiS MHEABis, sp. uuica; caule tereti una cum 
ranmlis breviter glanduloso-puborulis mox glabris, foliis 
sessilibus angusto lincaribiis obtuais uninervibus inembranaceis 
puberulis cito glabris, involueri phyllis oblougis acutis inargine 
scariosis necnoii erosulo-ciliatis una cum pedunculis lana 
araiieosa tenui obtectis, capitulis circa 40-fio8culosi8, dosculis 
involucrum baud exeedentibus, flosculorum fem. stylis tandem 

2 c 2 
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oxsertis lierinapli. inelusis, acluEniia niiiumis bispidiilia hinuiiicw 
qiiam cupula coroiuuis longioribim. 

Hah. Nyaw^'^aland ; John Buchvnfm, 1805, no. 405. 

Plaiita. Halteoi 35*0 cm. alt. CaiiliK basi ()*2t5 cm. dlam., ibiquo 
fibiiilas paucaa simplices emitteus- Eaiiudi rigidi, graeillimi, 
mode 0*6 cm. diam. Folia modice i‘5~2*0cin. long., 0*13-0*2 cm. 
lat. Eeduiiculi 0*1-~0*4 enn long. Capituia 0*22 cm. long., 
0*3 cm. diam. Involueri pli}dla circa 0*7 cm. lat. Ecccptaeiiliini 
0*1 cm. diam. Flosculorumfem. corollte 0*06 cm. long.; liermaplu 
paiilluium loiigiores ; ba3c 0*03 cm. diam. Anthera) oblongic, 
apice tenuiter cuspidatjc. Aclucnia 0*07 cm. long. Pap pi tsetic 
0*03-0*09 cm. long,, scabriusculan 

Under the compound microscope the pappus-cupule is seen 
to be composed of a number of thin rods closely united side by 
side except at the very tips, ■which arc free. 

I find some difSculty in determining the exact position of this 
plant. There can be no doubt that it should he referred to the 
scries JHugnaphaliem of the subtribe Gnaflialiece^ and among the 
genera comprised in this series it perhaps comes nearest 
Ampliidoooa. But, irrespective of other details, the curious 
pappus of jirtemisiopsis aftords a weighty reason for assuming 
that we have here a new and distinct generic type. 

Achyboclixe, bo. 

A. lioCHSTETTEJir, Sch, Blp, 

Machakos ; G. F. Scolt Elliot^ no. 6596. Uruiidi ,* IiL Jio. S253. 
Ukaoiha; Id, no. 6449. 

A. LIJZITLOIUES, Vatke, 

fSoinaliland, ‘Wagga Atoiiniiaiii j Mm, Lori Eluiiipr, Ihatish 
East Africa; Br. J. IF. Grvtforij. 

A. Sciri^rBEkT, 8ch. Bip, 

Masailaucl, 5600 Icet; Man, 7-8000 feet; (F Jf. EooH MUlol;^ 
nos. 6599, 6956. 

Helicbkvsum, VailL 

IL {Argyreia § BecUnatce) ackiboclinoides, sp, nov, ; ramulis 
erectis gracilibus foliosis dense araneoso-tomentosis, foliis parvis 
sessilibus ovato-lanceoiatis obtuse aeutis dense araueoso-tomen" 
tosis supra mox glabratis ibique Icviter bulliilatis, (uipitulis 
parvis campanulato-cylindricis 5-7-flosculosis iii cymas parvas 
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inuliicapitiilatas deiisas a foliis ultimis bracteatas di 2 ; 6 stis, 
iuvolucri 8-seria,ti pliyllis serr. LetII. late obloiigis obtusissimis 
basi ipsa araiieosis pbyilis intimis spatbiilatis omnibus fere 
omnino scariosis argyimis baud radiautibus. receptaeulo piano, 
floseulis 1~8 exterioribus angustis femiueis reliquis her- 
mapbroditis, aclisoniis compressis glabris, pappi setis caducissimis 
scabriuscLilis aordide albis. 

Hob. Mount Milanjl, 6000 feet; A. Whjte. 

Eainiili circa 0*1 cm. diain. Polia modice 1*0-1'5 cm. long., 
0*85“0*G cm. lat.; nervi supra impressi, subtus eminentes. 
Cjnuo 1‘5-S'O cm. lat. luvolucra 0*45 cm. long., 0*25 cm. lat. ; 
pliylla exteriora parum ultra 0*4 cm. long., sum mum 0*12 cm. 
lat.; pbylla iiitima vix 0*4 cm, long., 0*08 cm. lat. Corolbe 
0*25 cm. long. x4cluBina 0*07 cm. et pappus 0*3 cm. long. 

A very distinct s])ecies not likely to be mistaken for any otber 
of g Dealinatce^ and wliicb, but for tbe fact of most of its iiorets 
being bermaplirodite, would unbcsitatiugly bo referred to 
A ah/rocUne, 

If FJilCHRVSUM LEPTOLEPrS, DCl 

Bamaralaud ; 11 G. JElen* 

II. ARUVROSPILEaiTM', 1)0, 

Damaraland; 1\ Q-. ‘Men, 

H. 0. Ilqfpm, 

Mt. Kuwenzori, 12,000 feet; (r. id Bcoib Mlliot, no. 8106. 

IL ELEGANTISSIMXJM, MO. 

Mt. Bawenzori, 9-10,000 feet; O, M. Seot-t MlUot^ no. 8010. 

H. (Argyreia § Mlegantksima) jrAirnENSE, sp. nov. Elatum, 
fratieoHum ?, ramisteretibussulcatiB pubescent ibus demumglabris, 
foliis sessilibuH leviter amplexicaulibua lineari-bmceolatis apice 
breviter pungenti-acuminatis supra puberulis subtus aliquan- 
tuluin araneosis lirme membranaceis senioribus inaxime revolutis, 
capitulis mediocribus late campanulatis peduiiculatis multi- 
floBculosis in corymbum pluricapitulatum digeatis, involucri 
glabri pbyilis circa lO-seriatis fere a basi scariosis deiiide 
radiantibus lanceolatis acutis nitentibus albis interdum juxta 
basin dilute roseis, flosculis extimis femiueis reliquis lierma- 
pbroditis, receptaeulo undo convexo alveolato, acbceniis sub- 
teretibus glabxis, pappi setis scabriuseulis prorsus attenuatis albis 

Mabn Nandi, 7-8000 feet; G, M. BcoU Mlliot^ no. 6919. 
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PlaiQta sesquimetralis ex Kcliccla e], cletcd:oi4s. Ifoliai 3’0--Ji‘0 (*iu. 
long., 0*3-0'5 cm. raro usque acrO‘7 cm. lat. Ooryiiibi eireifcer 
8*0 cm. diam. Pcdimcxili luodice D'o-Po cm. long., annuujsi. 
Iiivolucra I'O cm. long.; pliylla extima 0'4-0'() (‘im iniie:rjora fcrc^ 
1*0 cm. long., intima immimita, liueari-obloiiga, 0* !< cm. long., 
vix 0*1 cm. lat. Corollre 0*3 cm. long. .A.iitlierarnm I'aiiihe 
simplices. Achaiiiia adliuc valde cruda 0*05 cm. long. Pa.ppu.s 
vix 0*4 cm. long. 

Near Ilelklmjsnm eleganiisswinm^ DC., wliicli lias broader 
leaves, larger licads arranged only a lew togotbcr oh loiigca* 
peduncles, all tlie florets lierina.plirodite, pubescent aclieiies, &e. 

Heeichrvsum Mni’ERi-JoiT.oisTs, iCngh 

Tropical East Africa; Bev, TV, JE. Taylor, 

H. ARGnuKTiimr, 0, Tlqfm, 

Mt. Keuia, 10,000 feet; 11. J, Mackinder, 1800. 

H. {Aryyreki ^ Bjlieroceplutla) albo-brunkkxtm, sp. nov. 
Ascendeiis, parvum, caule abundanter folioso una cum foliis 
dense araneoso-tomentosis, foliis sessilibus obloiigis obtusis 
inembranaeeis inferioribus irabricatis sumniis sparsis luamon 
angustioribus, capitnlis medioeribiis ad apieem caul is smpius ad 
6-10 arete congestis circa 70-floscu1osis fioscniis omnibus liorma- 
pbroditis,involucri siibglobosi circa 8-seriatis pbyllis ajipendicibns 
baud radiantibus ovato-oblongis sursum brunneis deorsum albis 
exterioribus obtuse acutis quam interiora late obtnsui pa/ullo 
brevioribiis intimis spatliulato-oblongis necaion oinnlno aJbis, 
receptaculo piano foveolato, achaMiiis glabris, jutjijii sdas (*oro!las 
paullo exeodentibus seabriiisculis sursuni paullulnin iiicrassalis 
albis. 

Ilah, Cape Colony, Kondveld Mountain near iM array si ni rg ; 
W, Tyson, 1870, no. 08. 

Planta fere 20*0 cm. attingeus, stepius voro eirea ]()•{) cm. vel 
minus. Eolia l*5-2-0 cm. long., ()*6-0*8 cm. lat., simnna fovorn 
usque ad 0*3 cm. angustata. Capitulorum glomerulus nor. ultra 
2*0 cm. diam. Involucri 0*8 cm. long, pliylla extoriora 0*5 cun 
long, vix 0*2 cm. lat.; interiora 0*6 cm. long. 0*22 cm. lat.; 
intima 0*13 cm. lat. Corolla 0*83 cm. long. Antberarum cauda' 
attenuatje, simplices. Achmnia adhuc cruda 0*06 cm. long.; 
pappi setae 0*4 cm. long. ^ 

The narrower firmer brown-tipped iiivolucral loaves, the 
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glabrous achenes, and the longer pappus are the chief points by 
whieli this can be distinguished from II, felinmn, Less. 

li KLicit RYsiJM Kniiai, Oliver Hieni. 

Masailand, 5-6000 feet; G, Scott Ulliot^ no. 645S. 

IL -KilimanjabIj' Oliver. 

Kilimanjaro; Mev. W, H, Tm/Ior,. 

II. (Clirysolejncka § XerocldcGna) Gbeqoiui, sp. nov. Vori- 
similiter sufcutcx elatum, caiilihus robustis subteretibus striatis 
piloso-])iibeseentibus deinde glahris, ramulis graeilibas piloso- 
pubesccntibus, folds s[)arsis parvis ovatis vel ovato- 
lanceoliitis obtusis amplexicaulibus margine iindulatis pilosis 
supra seabriusciilis meiubrauaceis, capitnlis mediocribua late 
camparuilatis ad apicem ramiilorum coiynibosis peduoeuiatis 
miiltillosculosisj pedunculis graeilibus ara-iieosis, invoJucri circa 
7-scriati glabri ]>hyllis obovato-oblongia obtusis integris vel 
rai'ius erosis inti mis oblongis quam rchqua brevioribus omnibus 
appendice scjiriosa radiante lutea coronatis, ilosculis luiniuiis 
extiinis femineis, rece])taculo piano, aelucniis ininiinis glabris, 
pappi setis corollas saq)o excedentibus barbellatis Itileis. 

Ilah, Ihingatan Ndaro, Lcikipia; Dr. J. TV. (iregorif. 

Ifolia uiodice 1*5"2‘() cm. long., alia vero extant paullo longiora 
vcd breviora. Peclnncnli usque ad 3*5 cm. long., smpo vero 
breviores. Involucri 0*6 cm. long, deinurn 1/2 cm. diam. phylla 
extima 0*4 cm. intcudora 0*5 cm* intima 0*3 cm. long. Corolla 
modo 0*06 cm. long. Achmuia 0*03 em. long. Pappus sub 
liore 0'12 cm., tandem 0*3 cm. long. 

Very near IL fmtUlum^ C-ass., which has a different clothing 
and dilierent leaves, larger flower-heads and florets, <&c. 

1 C. SETOSUM, ITmTV. 

Nandi, 7-8000 foot, and Biiwenzori Mt., 9500 feet; (L I\ 
Scott MUot. 

ir. {O'hrysolepidea § Xeroclilcena) EnnxoTii, sp. nov. Humile, 
subacaulo, dense foliosum, foliis radicalibus comparate elongatis 
oblongis sessilibua 5-uervibus unaciim foliis caulinis brevioribus 
tom onto dense coarcto cutem mentiento obsitis, capitulis medi- 
ocribus paucis (2-3 ?) ad apicem eaulis arete approximatis late 
ovoideis multifiosculosis,. involucri multiseriati phyllis oblongis 
obtusis acutisve scariosis hasi soepe araneosis in oxemplariis 
duobus mihi obviis nondum radiantibus pallide brunneis deorsum 
Bordide albis phyllis iiitimis quam reliqua angustioribus neenoii 
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liiteis, flosciiliB cxtcrni.s icmincis, recoptiieulo jilano, EelEoiuiB 
glabris, pafrpi Bctis alblw surwutn pnailluluiti latuiribius Bc;U>riiiH-' 
ciiliH iipicc i])Ba ha-rbeliatiM. 

JIdb, fSotchi, Bhirb Jlighliiiuis; G, 'Jf. 8cail no. SOD!). 

Planta 3*0-"4‘0 oin. iilt. Folio radioalia cirea 8*0 ton. long., 
1*5 cm. (raro unque ad 2*0 cm.) kit. Folia caulina ciuiknii 
omuiiio occludentia, circa 3*5 cm. long., 1*0 cm. lafc. Involiiciami 
1*2 cm. long., vix 2*0 cm. lat.; pliylla extima 0'5”-0*6 cm. long.; 
intermedia 1‘0 cm. long,, 0*3 cm. lat.; intima vix 1*0 cm. long, 
ot 0*1”0*2 cm. lat. Corollse 0*3 c?ti. long. Acliamia imiuatura 
0*06 cm. et pappus 0*45 cm. long. 

To be inserted in the genus next to Ildudiriimm fulfjidum^ 
Willd., and greatly resembling in liakit the var. nanum, I)(k, of 
that species. Its chief peculiarities arc the curious cpidenuis- 
like tomeiitum, the somewhat narrower capituhi, the more 
numerous and brown involucral leaves, the longer florets, and 
the white (not yellow) pappus. 

liELiCHiiYSXJM {Clmjsole])ideci ^Xerocldwna) Tayloeit, sp. nov^ 
Yerisimiliter siiffruticosum, caule sursum ramoso, rainuiis erectis 
deuse foliosis, foliis imbricatis ramos omnino obtegentibus 
sessilibus lineari-lanceolatis superioribus linearibus majoribus 
leviter amplexicaulibus omnibus nigro-mucronatis margine 
rerolutis dense araneoso-tomentosis, capitiilis mediocribus 
circa 50-flosculosis ramulos breves solitatim coronantibus,iio8ciilis 
fere omnibus hermaphroditis, involucri campanulati multisc'riat/i 
aliquantulum araneosi phyllis deorsum cartilagineis sursum 
scariosis erectis exterioribus brcrioribua obovatis obtusissimis 
supernc erosis et ciliato-aerrulatis intcrioribus oblongis obtusiHsimiy 
intiniis oblongo-linearibiis una cum iritorioribus luteo-siramiiuns 
exterioribus paiiiluluin pallidioribus, receptaculo piano, aeliamiis 
cylindricis abbreviatis glabris, pap[)i aetis lutcsceniibus Imndtur 
barbellatis. 

Sal. German East Africa, between Zanzibar and IJyui; 
IRea. W. JS. Taylor. 

Folia 1*0~~2*5 cm. long., majora sc. seniora hasi 0*4 cm*, 
sub apice 0*15 cm. lat., jimiora angustiora. luvoiuera 1*0 cm* 
long, et lat,; pbylla exteriora 0’4~0*45 cm. long, (seriei cxtimm 
vero 0*35 cm.), sursum 0*2-0*25 cm. lat.; pbylla interiora 0*7cm, 
long., 0*15 cm. lat.; intima vix 0*1 cm, lat. Corollm 0*3 cm, 
long., 0*03 cm, diam. Achsenia adbuc cruda 0*00 cm, long., 
angulata ; pappi setae 0*35 cm. long. 
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A plant with considerable resemblance to several others, 
especially llcHchrymm Mohielil, Scbwoinf., II. Kilimanjari, 
(3liver, and If. urgyranthmi^ 0. Hoffai. Its chief points are 
the narrow'* araneose loaves, tlie comparatively narrow straw- 
coloured involucre (the outer rows ol: whose leaves are short 
and pass without transition into the longer and narrower inner 
ones), and the extremel)’ short angled achenes. 

Helichrysum {Olirysoleyidea § Bfcecliadina') Ceres, sp. nov. ; 
folio iuferiore unico inihi solimimodo obvio (an radicali?) magno 
angustc elliptico apice incurvo-inucronato deorsum long© 
gradatimqne attenuato araneoso-toinentoso, caulibus gracilibus 
angulatis araxieosis sparsissime foliosis, foliis caiiliiiis parris 
lanceolatis acuminatis pagina iuferiore ai*aneosis, capitulis sub- 
mediocribiis angiiste ovoideis circiter lO-fioseulosis in paiiiculas 
parvas densiuscuhis pluricapitulatas digestis, iuvulucri 4-scriati 
phyllis oblongis exterioribns basi araiicosis omnibus acutis 
scariosis pallide bruniieis appendice luti^a erecta eoronatis, 
recoptaculo plauo, ilosculis omnibus borma.pbroditis, aebasniis 
breviter setulosis, pappi setis iina basi coniuitis pallidissime 
lutescentibus clcorsuui breviter barbollatis sursuin scabriusculis. 

Ilah. Hill-sides at Uriuidi, 4-5000 feet; G. id ^oott Elliot, 

no. 8170. 

Plaiita circa 25’0 cm. alt. Folium informs in toto 22'0 cm. 
long., summum 5*3 cm. lat., nervo centeililato, maxima eminoiite, 
nervis lateralibiis deorsuiu subparallolis sursuin divergentibus. 
Folia caulina circa I’O cm. long. Capitula 0*8 cm. long., deuiuiu 
(phyllis tune aliquantnliun divergentibus) 0‘G cm. lut. Involucri 
phylla exliina 0*5 cm. intima 0*7 cm, long., luoc 0*15 cm. lat. 
Oorollm 0*5 cm. long. Aciuouia vix usque ad 0*2 cm. et pappus 
0*5 cm. long. 

To be inserted in the genus near IL Jloccosum, Klatt, and 
II. Eanai}, S. Moore, but dilfaring from both in leaf and in 
many details of the capitula. 

11. HEBELEiUS, EG. 

Namaqaaland j W. 0. Scully^ no. 102, 

IL nuciLioiDEs, DC. 

Cape Colony j Erancis Masson. Namaqualand ; IF. (7. Scully, 
no. 235. 
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Uganda and ISliird Couui ly ; Jj* t^eott hlUot^ non. /2d2, 
•8040. 

IT. LEioponiTjRr, 

Uandi, (lUOOO iVet-, and Ukaniba, 0000 fact; U. F. ><roit> 
Flliof^ nos, 0M5, 0447, 

IL niTniEOLiijM, Less- 

Urundi and 8hir6 (,\)iintty; G. F, Scott FUlot, noj^«. 8100, 
8575. 

IL ALViaiGurnNSE, U ILoffm, 

Mau, 8000 iaet; 68 F. Scott Etltat, no. 087i. 

IL TJ LLANDSr.EFornPM, O. Jl'ofni, (ex dc^Hcripi;.). 

Uyassuland, jNi 3 dka Ok>uiii'ry, 0500 -7890 feed: ; Mtehard 
Crawshay, 

Qd\o specimens arc siuali witli very short stcMim ; the leaves 
1*5”“2*0 cm. long., 0*2-”0'8 cm. lat, Iniiorosccnec (not exceeding 
the leaves) of about 10 stalked capitnla. Paleie of the receptacle 
0*1 cm. long. UloscLiles and pappus 0*3 enn long. Ueuiale 
fioscnles very few, in one of the heads I examined tboro was but 
a single one. Apparently a small form of Dr. Iloifmauu’s 
recently described species. 

There is an nnnamed Heliclirysim at Kew collected by 
Eev. W. P. Johnson in the mountainous country east of 
Lake N^ assa, which is most probably to be referred to this 
species, though, as the flowering heads are very immature, the 
identification nnist remain somewhat doubtful. 

TI. GLOBOSITM, Sell. Bip, 

Mau, 8000 feet, Nandi, 7 -8000 feet, and hit. lluwenzorj, 
6-9000 feet; G. F, Scott Ft Hot, nos. 0803, 7011, 7529, 7019. 

H. GERBEiLEFOLtlTM, Scit, IHp. 

Mau, 7-8000 :foet 5 68 F. ScoU FUlol, no. C>77L 

II. (Zepieline § Plantayinea) iutweneokiense, sp. nov.; (‘aiil <3 
ascendeiite gracili sparsim folioso araneoso, folio radicali unico 
viso oblanceolato-oblongo obtiiso basin versus gradatim attciuiato 
et in petiolum elongatum desinente margine raro et minute 
denticulate trinervi piloso, foliis caulinis radicali aiibsimilibus 
sed petiolo orbis suminis vero valde abbreviatis, eapitulis parvis 
campanulatis circa 25-flosculosis pedicollatis in pauiculiuu sub- 
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corymbosuin eublaxuni plaricapitnlatum digestis, fl,osciilis 
onrnibus berrnaplirodltis, iiivoluori circa 6-soriati glabri pbyllis 
cxtimis aiiguste obloiigis phjdlis serr. II. ct III. obioiigo-ovatits 
pbyllis interioribua q uam ba?c paullo angiistioribus sed gradatiin 
longioribES omnibus obtusissinns scariosis erectis sursum a.ureis, 
rocc-'ptaculo paleis oblongis dorso alato-earinatis onusto, acbajuiis 
glabris, pappi setis albis scabriusculis peiiitus attenuatis. 

Ilab, Euwenzori Mountain, COOOfeet; G. F. Scott Elliot.^ 
no. 7861. 

Eolium radica]e(petiolobasi amplificato incluso) lO'O cm. long., 
1*5 cm. lat.; costse laterales subtiis conspicusB; folia caulina 
usque ad 6*5 cm. long. Oapitula 0*4 cm. long, et lat. Iiivolucri 
plrylla extiuui 0*2 cm. long., 0*08 cm. lat.; serr. II. ct III. totidem 
long, ot 0*15 cm. lat.; intima 0 32 cm. long., 0*12 cm. lat. 
Ilosculi 0*3 cm. long., horuni limbus 0*1 cm, diam. Acbjenia 
adixuc imrnatura vix 0*1 cm. long. Papp)us 0*3 cm. long. 

Allied to IMiclirijfiim' (jcvherwfoVmm^ Scb. Tiip., but different 
from it ill leaf, sbapo of capitubi, form of involiicral leaves, &e. 

Hk-ltckrysum cYJstosuxr, Am*. 

Tcita Mountains and Leikipia Plateau; Ar. J". IF. Gregory, 
Masailand, IJruiidi, and Mt. lluwenzori, GOOO feet i G, F, Scott 
Elliot, nos. G8I3, 7721, 8306. 

Var. COMPACTUM', Vatke, 

Guaso Mairi, Ndoro, a,nd terminal moraine of slieet glaciation, 
Mt. Kenia; Ih\ J. W, Gregory, Mt. Kenia, 10,000 leet; II, I, 
Mackinder, 1899. 

H. AirRicnnATiTM, Lens. 

Ml. Euwenzori, 5-6000 feet; G, E, Scott Elliot, no. 7542. 

IT, Lastix, Engl 

Mt. Milanji; A. Whyte, no. 32. 

Eosekia, Tkunh. 

E. OLANDULOSA, Tlluhb, 

Cape Colony ; Erancu Masaon- 


Atheixia, Ker, 

A. NYASSAXA, sp. nov.; caulo attenuato debili arcuato-ascen- 
<1 elite araneoso sub apice solumrnodo breviter ramuloso copiose 
folioso, fuliis elongatis patentibus aeicularibiis margine valdo 
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revolutis snpra glabris et Bifceritibus subtus araneoso-tomentosi."’, 
capitulis mediocrilnia ttirbinativS dcorsum titfceiiviatis (sc. in caiileiii 
decuiTeutibuB) rainiilos (iimnero 3“7 api)roxirnatia) iernuuautibiis, 
involiici’i multiaeriati aliquantiilum araueosi pliyllis lineari- 
lauceolatis longisshiio caiidatis sursuiu recurvis exterioribua 
insigiiiter brevioribus, radii fiosciilis circa 20 iuvolucnim vix 
superaiitibiis albis, achseniis basi pliimosis, pappi setis scahridis 
adjectis totidem paleis lauceolatis brevibus. 

Sal* Nyika Country, Lake Nyassa, 0500-7890 feet; Blcliard 
Gm'Wshay* 

Caulis 0*1 cm. diam., subteres, deinum glaber. Folia 2’'5-3*5 cm.. 
long., smnina vero gradatim paullo breviora, O’l cm. lat. Oapitula 
circa 1*5 cm. long., snmmuin 1*2 cm. iat. luvolucri phylla 
extima paullo ultra 1*0 cm. long.; intermedia 1*4 cm., intima 
quam reliqna ininiia caudata 1*5 cm, long. Elosculoriim fern, 
corolbe tubus 0*4 cm., lignla 0*0 cm. long., bmc Bunimum 0*2 cm. 
lat. Ploseulorum liermapb. corolla) fere 0*4 cm. long. Achmnia 
iiondum matura 0*1 cm. long.; [)appi setiB 0*5 cm., palem 0*04 cm. 
long. 

The singular habit, the relatively narrow involucres, the 
elongated tails to the involucral leaves, and the white florets are 
the main distinctive features of this plant. 

I^ULA, Linn. 

I. MACBOPHYLLA, 8cll* JBij). 

Mail, 7-8000 feet; G. id ScoU Elliot* Somaliland, Sheik 
Mahomet; i)r. Donaldson Smith* 

I. snxRENsis, Oliver. {Boj(o^m vcMittx^ 'Bi\\oi:‘*^ Intila Bakeriana^ 
0. Hoffm.) 

Nyassalaod; J* Bmdianan^ no. 123. 

I. ACEBVATA, sp. iiov.; caulc borbaceo cdato robusto suporuo 
ramoso sparsim folioso fulvo-pubesconte, folio radicali unico vino 
inagoo elliptico deorsiun cuneatim anguatato marginc dentai-o 
petiole brevi onguste alato fulto supi’a scabrixisculo aiibtus 
pubescente, foliis caulinis parvis oblongis obtusis breviter amplexi- 
caulibus nequaquam decurrentibiis supra pubescentibus subtus 
dense toinentosis, capitulis homogamis parvis cylindrico-turbinatis 
fere 50-floscnlosis in glomerulas densas a foliis summis immiimtis 
bracteatas digestis, involucri villosuli 6-scriati phyllis exteriori- 
bus (sc. serr, L-III.) oblongis obtusis herbaceis sursum seariosis- 
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iiiterioribiis linearibus obtuse acutis omuino scariosis, corollis 
siiperue aiiiplificatis, aclmiiis oblongis coinpressiusculis ininiitis- 
siiuepluricosiatis glabris, papju setisunisei'iatiastramiueis circa 17. 

Ilah. Mpororo, 5000 feet; (r. F, Scott F/liof, no. 8034. 

Foliiun radicale 40*0 cm. long., cujus petiolua 7*0 cm. exigit, 
iierniy centralis siibtus maxiine emiiiens; folia caulina 5*0“6’0 
■cm. long., superiora vero breviora. Capitulorum glomexmli 
usque ad 3'5 cm. diam. Capitula 1*0 cm. long., 0*5 cm. diam. 
Involucri pliylla exteriora 0'5-0*6 cm. long., sum mum 0*15 cm. 
lat.; pbylla interiora 0*(5 cm. long., modo 0*06 cm. lat. Corolls© 
'0*5 cm, long., sursum 0*08 cm. diam. Styli I'ami 0*075 cm. long. 
AcbsDiiia pallida, xix 0*2 cm. pappi setae 0*3-0*35 cm. long. 

To be inserted between Inula glomerata^ Oliver & Iliern, and 
J. WclwitsclilL O. Holiin., ba\dng the non-deeiirrent leaves of the 
former, and in its floweI'-bcads greatly resembling the latter 
species. The heads I. glomerata ai’e larger and niui’c cam- 
jtaniilute, and its involucre is dillbreut; moreover, its florets are 
ca)Lisiderably larger, and its aclieiics narrower and longer. Besides 
its decurrent leaves, I, Wehcltsaliil lias its beads soinewbat 
smaller and less cylindrical, and with only al)out halt as many 
florets ; its iiivolucral leaves are decidedly smailor, the florets 
less broad, &e. 

Inula subscaposa., sp. iiov. ITerbacea, creeta, elaia, caulo 
sat gracili |)uberiLlo rare foliOso, foliis pluribus radicalibus longi- 
petiolatis oblaiiceolato-oblongis obtusis calloso-deutatis tenuiter 
inombranaceiB puberulis, fol iis caul inis sparsis lanceolatis sessilibus 
Intud decurreutibus ealloso-deuticulatis puberulis, ca|>itulis 
radiatis parvis c.ampamilatig circa 20-floscitlosis in. cyrnas ])luri- 
capitulatas densiuscule dispositis, involucri iiuberuU 4-seriati 
pliyllis lierbaceis oblongo-lanceolatis exterioribus comparate 
abbreviatis, flosculorum hermaph. coroliis abbrtndatis latis, 
aeluoiiiis oblongis aliquajiif/ulum compx'cssis pubescontibus, pappi 
setis uuiseriatis sordide albis coroliis submquilongis divergeutibus 
circa 30 barbellatis. 

Ilah, Nyassaland; J“. Buchanan^ nos. 148, 1477. 

Bolia radicalia in toto ultra 20*0 cm. long., sursum modice 
circa 2*5 cm. lat. (raro usque ad 3*5 cm.) ; xiervus coatralis et 
uervi lateralea subtus eixiiuentes. Cymax 3*0-4*0 cm. diam. 
Capitula 0*7 diam. Involucri paullo xiltra 0*5 cm. long, pbylla 
•exteriora 0*25 cm. interiora 0*4-0*5 cm. long. Ligube anguste 
oblongju, circa 0*5 cm. long, Corolho 0*3 cm, long., 0*1 cam la.t. 
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8tyli rami 0*05 coK lonfj;'. AcluiMiia vix 0*2 cm. U-()vS cm. 

lat. Pa'ppiis r)*38 cm. long. 

Near InuUumfJhi A. llich., aiul ,/. fSiuklmannl, 0. IloOnu 
Tlie liabit, tlic small heads, whorl; i)road corolhm, and rclativcily 
broad piibcscciit aclicmcs are tlu^ ediief pt'ciiliariiies of t;h(' speci(.vs. 


PimOLETTIA, Cass. 

p. SEKEGALENSIS, (k.iS. 

Damaralaiid ; 2\ G-. Men, 

Calostephane, BeriUu 
C. i)ivAJa.CATA, Ecntli. 

Pamara’hmd ; ,71 O. Hi^n, 

ONUETtA, Benth 

0. LINEAEIS, Benth. 

Pamaralaud; T. U,'Een. 

Anisopapi»tjs, Hook, Am, 

A. aerica:nus? Oliver* Miern. 

Ukamba, Kavirondo, and Euweiizori district; G, E ScoU 
Elliot, nos. 6448, 7075, 8104. 

G-bigeeia, Griessel, 

G. onoi^TOi^EEA, 0. Iloffm, 

Damaralaiid ; 71 G, Een. 

Tribe IIE Tj r A N T It o 11 ) e ;e. 

8ieg ksjjecK iA, Linn, 

8. soMALEW sis, sp. nov. Herbaeea, erect a, data, canlo robiisto 
levitcr angulato abundanter striato piloso-liirsutulo,, foliis Ian- 
ceolato-oblongis obtusis sossilibus amplexicaulibus pnesertim 
Bubtus piloso-pubescentibus, capitulis pro geucre majuseuliH'^in 
cymas paucicapitulatas digestis, involucri pbyllis 5 ((jiiorum 3 
exterioribns) late ovatis cuspidatis obtusis 5-nervibuB puboriilis 
et minutissime glandulosis subscariosis cuspide bei'bacoa, ligulis 
3-dentatis, llosculonim bermapli. corollarura limbo 5-lobc), horum 
styli ramis acumiiiatis recurvis bispidulis, achseniis oblongo- 
obovoideis aliqnantulum tetragonis rectis parum turgidulis. 

Hah, Somaliland, Sheik Maliomet; Dr. Donaldson /Smith. 

Planta circa semimetralis. Caulis deorsiim fere 1*0 cm. diam. 
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Folia 8*0 cm. attingentia, soopias vero breviora, sc. 3-0-4‘0 cm. 
long. Involucrum 0*G-0*S cm. long.; pliylla 0‘35"-0-4< cm. lat. 
Eeceplaculi ])alea) sursum ciliatcC, 0*5 cm. long. Flosculorutii 
liermaplx. corolkc 0*4 cm, long., infra medium subito coiistrictie, 
(leoi’suiii pnbescentes. Androecium exsertuni, 0*25 cm. long. 
Styli rami 0*15 cm. long. Acbicnia circa 0*2 cm. long., nigra. 

Nearest SiegesbcGhia ahyssinica^ Oliver & Hiern, but different 
in respect of the leaves, involucre, hermaphrodite florets, &c. 

The thickness of the stem of Dr. Donaldson Smith’s only 
specimen has apparently prevented the proper drying of the 
leaves ; it is,'therefore, quite possible that those organs have not 
been described with accuracy. 


Wedelia, Jacci. 

W. ABYSsrxiCA, Yathe. 

Masailand, GOOO feet; Q, Y. Scott Ylliof, no. 6014. 

W. INSTAR, sp. nov. Erccfca, sparsim ramosa, ram is erectis. 
rarefoliosis piloso-hispidis, foliis lanccolatis brevipetiolatis acutis 
vel obtusis basi rotundatis marginc distauter denticulatis appresse 
piioso-liispidis, capitulis majusculis longipcdunculatis ex axillis 
superioribus oriundis, involucri phyllis oxterioribiis anguste 
obovato-oblongis obtuse acutis hispido-pilosis deorsum decolori- 
bus, receptaculi paleis late oblongia ciispidulatis carina,iis, ligulis 
circa S obloiigis bifldis vel trifldis involucrum bene exeedentibus,. 
aclueniis (adhiic crudis) compressis obloiigis piubeseentibus, 
pajxpi squamis deorsum connatis ciliolatis aristis 0. 

IIah> Nyassaland ; Jo/ni Buchanan^ 1S05, no. G7. 

Folia inodice 7*0-8*5 cm. long, (summa breviora), 1*5~2*() cm., 
lat., obscure 3~nervia. Fetioli 0*2 cm. loi\g. Feduncidi 4*0- 
G*0 cm. long., graciles, piloso-hispidi. Involucrum fere l*t5 cm. 
long., basi 0*6 sursum 1*1 cm. diam. Eceejxtaculi pakue 1*0 cm, 
long. Flosculoruni fern, corolko 1*8 cm. long., cujus 1*4 cm. ad 
iigukim pertiuot; liaxc 0*4 cm. lat., plurinerviB. Flosculorum 
kcrmapli, corolke tubus basisubito coiiKstrictus, vix 0*7 cm. long., 
sub limbo fere 0*25 cm. lat.; lobi 0*15 cm. long. Achmnia 0*45 
cm. long., circa 0*1 cm. lat. Pappus 0*05 cm. long* 

Allied to W, natalensis, Bond., but different from it in the 
leaves, involucre, long and narrow ligules, &c. It is remarkably 
like Asjrilia monoceyhala^ Baker, which is, however, a true' 
Asjpilia. 
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Me liAT^a' 1 { KHA, Itolir. 

M. ACUMINATA, sp. iiov. .Krec*lu, 1 ‘la.ia, crobro foliowa, Kca.brida, 
foliis laiieeolatb obtusiB iiiiirgiuu ser?a,f is (» basi levitcr 

coarctata in. pclioluin abbrcvialuni <l<%sin(^iitil.)us siibtus otniiiaiitci* 
6t deliciitiilo reiicnlatiM, curynibiB pa,ucica|,)iiulatis apcu’iis ,ro.iia> 
exceclentibus, taipitnliH !iK;'dioeribn.H l(,)iigip(Mlimcaia.iia, liivo- 
lucri fscabridi J^-weriatLs pliylJis lanccolaiiwS aeiitbs nt basibis 
dilatatis inseriis iiiterioribus ([iiain iJbi paiillo aiignstioribuH 
iieciion iiciuninatis, rcccptaeiili palcis ovato-oblongiB a|)ieo 
cuspidato-acumijKiiis ibiqiie Bcabridis, acduBiiiis parvis ovoideis 
siibqnaclraiig'ularibusnitidis giabris setis 1-8 cadueissimis icjvibus 
^joroiiatis. 

JSad. Britisli Bast Africa, Kavirondo; CL F. Flllo t, 

no. 7052. 

Bamuli albidi, in lougitudiiiein canaliciilati et striati, drea 
025 cm. diam. Bolia 7'0-10‘0 cm. long., l*3-“2*5 cm. lat., finno 
rneinbranacca; petioli vis 0%5 cm. long., ima basi dilataii. 
C'oryrnbi circa 11*0 cm. long. Pedunciili 2*5-4*5 cm. long. 
Ca])itula sicca i'ructesccntia 0'8 cm. diam. Involueri piiylla ()•() 
cm. long., exteriora 0*22 cm. interiora 0*18 cm. lat. lieceptaculi 
paicsD 0*65 cm. long. Disci flosculorum eorollse a basi Bonsini 
amplificatm, 0*4 cm. long. Acbmriia 0*2 cm. long., 0*10 cm. lat., 
nigra, boriim setm 0*13-0*2 cm. long. 

INearest 3L jpmujens^ Oliver A Hiern, wliieli Las !)roadIy ovaie, 
almost smooth, thinly membranous leaves, broader invoIiicra.l 
leaves, aclienes half as largo again, Asc. I bavt^ not seen the 
ligules. 

01 triKOTrA, OasH, 

G. SciiiTi/rzn, Ifochs^i. 

IN'yassaland, 1895 ; J/Bvahmevn, no. (39. ~Nviiv La,iv(! Afarsabit; 
Zont Dehmore. 

Var. soTiKENsrs, var. nov. A ty[)o cliscrt^pat ob involueri 
pliylla brevia, lloseuios abbroviatus, acbauu’aipie qimm ea ty|)i 
minora. 

Britisli East Africa, Sotik ; Id J* JacJcmi. 

This should perhaps bo regarded as a distinct Bj)ecies. 

Aspijdia, Thouars, 

A. Kotsohyx, Benth, RooJc.fiL 

Nyaiiza (not stated wlietlier Victoria or Albert Edward 
Byanza); G. F. Scott Mliot, no. 713(3. 
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Asp ILIA Eenii, sp. iiov.; caule erecto aiigulato mia cluu raiirulis 
•sirictis sparsirii foliosis scabriusculo, foliis breviter et late petio- 
latis lanceolatis vcl lanceolato-linearibus obtuais aciitiBve basi 
aclitis Bcaberriniis inargiiie i*arissime et- brevissime deiifcieiilatis 
firme membranaeeis, capitiilis mediocribus loDgipedanciilatis 
(sc, pedunciilis folia magnopcre superaiitibns), iavoiiicri 3-seriati 
pbyliis herbaceis laneeolatis vel ovato-lanceolatis aciitis exteriori” 
bus scabriusculis ciliolatis iiitimis glabris, receptaciili paleis 
•obloiigis in^cqualiter 2-3-fidis, ligulis circa 8 late oblongis 
bifidis deorsiiin coarctatis, acliaeiiiis hispidulis fLoscalorum exteri- 
■orum triquetris 2-3-aristatis interiorum 2-aristatis adjectis 
■squamellis parvis laneeolatis. 

Rah. Damaraland; T. G. JSen. 

Folia 4*0-6’0 cm. long., smiima vero usque ad 2*0 cm. immiivuta, 
■0*5~1‘0 cm- lat.; petioli 0*2-0‘4 cm. long. Pedunculi circa 
lO’O cm. long., scabridi. Involiicra 1*0 ein. long., vix totidem 
lat. ; pb}dla exteriora O-S-l'O cm. long., 0*2~0*4 cm. lat., striato- 
nervosa, sursiim majas viridia; intima 0*7 cm. long. Ecceptaculi 
ipalcic 0*7 cm. long. Lignke cm. long., 0*5 cm. lat. 

Acluenia 0*3 cm. long., lioruiii aristm 0*3~0*r) cm. long., basi 
leviter iiicrassatjB, scabriusculm ; HquamelliB 0*05 cm. long. 

Apparently nearest A. IVelwifsahu, O. Hofei., but dillering 
from it in shape of loaf, elongated peduncles, shape of rocep- 
tacular palcic, acbeiies, &c. 

A. zoMBrasts, Bake>% var. LoisiaiPOLTA, var. nov. Folia 
luodiee 7•0-12*0 cm. long. 

Nyassalaud, 1895; J. Buchanan^ no. 24. Shire country; 
G. B Scotf; Billot, no. 8555. 


Coiiifiox'sis, Linn. 

0. iiuwEKJ«oifiEis’Bis, sp. BOV* Glaberriuia, verisimiliter elata, 
ramiilis validis ascendentibus perspicue striatis, foliis sessilibus 
per paria connatis oblongis vel oblongo-oblanceolatis niargine 
subgroBse siinpliciterque serratis firme membranaceis, capituiia 
umjuscnlis ranmlos abbreviates singillatim coronantibus, in- 
voliicri 3-seriatis phyllis lanceolato-oblongis obtusis intimis 
quain rcliqua manifeste brevioribus necnou margine docoloribus, 
ligulis circa 12 luteis, achmniis niaxime comprossis oblongis basi 
levissimo angustatis margine apieeque ciliatis faciebiis striolatis 
et scabridis, pappi aristis 2 brevibus nudis dobilibus. 

J,im. JOUEN.—BOTAIfT, TOL. XXXY. 2 D 
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Ilal), Riiwenzori Mountain ; G. F. S(^oft MlUot^ no, 7410. 

Eaiiiuli iiltimi 0’2-“0'3 cm. diam. Eolia fore insquc sid 3*0 eon 
long, et 0*8 cm. lat., siiperiora vero I'O-l’o ciii. long., 0*4^)’5 eiru„ 
lat. Capitula pansa circa 3*5 cm. diam. Involiieri pliylla extima 
usque ad 2*0 ciin long., 0*5 cm. lat.; intima 1*2 cm. long. 
Ligula) angnste ovato-oblongao, plurincrvosas apiee imdulata?, 
2 ‘3-2'5 cm. long., suinmmn 1*0 cm. lat. liecoptaeiili paleje 
lineari-lanceolatie, obtusiB acutseve, 1*2 cm, long. Acbtenia 
grisea, 0*6 cm, long,, 0*2 cm. lat.; pappi setfB. 0*2 cm. long. 

To be compared with Coreoiuis eoriaeea^ 0. lloffm., a plant 
known to me by description only, wliieh indicates its possession of 
larger eapitiila (6 cm, in diameter), ovate involiicral leaves tlie 
innermost of winch are longer than tlie rest, just the reverse of 
what is seen when one examines the involucre of O. riiwen- 
zoriemis^ &c. 

Coreopsis Elliotit, sp. nov. Ascendens, fere omniiio glabra, 
verisimiliter parva, ramosa, ramulis gracilibus striolatis crebx'O 
foliosis, foliis sessilibus piiniatiscctis segmentis anguste lineari- 
bus pinnatifidis vel (foliorum superiorum) simplicibus foliis 
summis simplicibus anguste linearibus, capitulis medioeribus laxe 
corymbosis pedunculatis, pedunciilis mox puberulis, involucri 
8 -seriatis phjllis exterioribus linearibus comparate elongatia 
necnon foliis summia similibus intermediis ovato-oblongis 
obtusis lutescenti-marginatis dorso pubeacentibua iiitimis his 
similibus nisi paullo minoribus et glabris, ligulis circa 8 veri- 
similiter aurantiacis, achseniis compreasis liiicari-oblongis marginc 
apiceqiie ciliatis faciebus unicostatis acabridis, pappi aristis 2 
acabridia quam aebtenia admodum brevioribus. 

ILal). Euwenzori Mountain at 9000 feet ] G. id ‘Saoti Mlioi\ 
no. 7724, 

Plaiita saltern 25*0 cm. alt. Caulia iistuloaus, ad nodes ali- 
qiiantulo tumidus. Eolia modica circa 4*0 cm. long.; horum 
lobi l*0-2*0 can. long, et 0*1-*0*15 cm. hit.; folia auinma circa 
1*5 cm, long. Eedimculi paullo post antheaiu usque ad 5*5 cm. 
elongati, ampius vero parum breviores. Capitula florescentia 
2*0 cm. diam. Involucri pliylla extima 1*0 cm. long.; intermedia 
0*7 cm. long., 0*35 cm. lat.; intima 0*5 cm. long. Eecoptacuii 
palese lanceolato-oblonga^, obtusissimse, medio pauci-purpureo- 
nervosse. Ligula obovato-oblonga, apiee Integra, 1*2 cm, long., 
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0*5 cm. lat. Acliajnia subpallide grisea, 0*8 cm. long., O’l-O-lS 
cm. lat. Pappi setgc vix omnino sequilongsc, 0*3 cm. long. 

This has mucli the look of Coreopsis Prestinarla^ Sch, Bip., but 
with leaves more deeply divided and linear-lobed, longer outer 
iiivolucral leaves and pubescent middle ones, broader ligules, 
shorter and narrower setge to the achenes, <fcc. 

CoEEOPSis UQ-ANDENSis, sp. nov. Yerisimiliter elata, molliter 
pubescens, ramulis teretibus striatis solidis, foliis sessilibus basi 
connatis usque ad medium trilobatis lobis anguste linearibus 
lobo intermedio laterales plerumque superante, capitulis medio- 
cribus solitariis peduuculatis, pedunculis modicis folia excedenti- 
bus, involucri 2-seriatis phyllis exterioribus oblongo-linearibus 
obtusis quam interiora ovato-oblonga obtusissima raargine 
scariosa dorso hispidula brevioribus, ligulis circa 8 late oblongis 
apice tridentatis, achscniis oblongis compressis margine apiceque 
ciliatis faciebus unicostatis ibique sursuin puberulis, pappi aristis 
2 brcvibus tenuibus nudis. 

mh. Uganda; G. M Scott miiot, no. 7520. 

Folia 3*0"5*0 cm. long.; lobi laterales l*2“-2*0 cm. long., inter- 
medius 4*0 cm. attingens (smpissime vero brevior), et 0*1 cm. lat. 
Pedimculi modici 5*0“-8*0 cm. long. Capitula pansa circa 
2*5 cm. diam. Involucri phylla exteriora 0*55 cm. long., 0*1 cm. 
lat.; interiora 0*85 cm. long., 0*4 cm. lat. Eeceptaculi palem 
oblongo-lineares, obtusissimm, 0*6 cm. long. Ligula 1‘5 cm. long., 
summum 0*6 cm. lat. Acluonia 0*6~0*7 cm. long., 0*1 cm, lat., 
brunnea ; aristm 0*13 cm. long. 

The pubescence, narrowly lobed leaves, solitary heads on long 
peduncles, and the narrower outer and nmch broader and his- 
piclolous inner leaves of the involucre are the chief distinctive 
points of this species# 

C. Jacksoki, sp. nov. G-labra, caule valido crehro folioso 
striato, foliis parvis sessilibus connatis ovatis vel oblongo-obovatis 
obtuaissimis margine distanter undulato-denticulatis vol integris 
et albo-ciliolatis, capitulis mediocribus solitariis subsessilibns, 
involucri 2-seriatis phyllis exterioribus oblongis obtuaissimis dorso 
puberulis margine ciliatis omnino herbaceis quam interiora ovata 
obtusa itaque ciliata manifesto longioribus, ligulis circa 8 anguste 
obovatis, achseniis (crudis) valde compressis glabris exaristatis. 

Hal, British East Africa, Kikuyu \ F, J, Jaehson, 

2jd2 
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Folia 1‘5”3*0 cm. long., 1*0-1*5 cimlafc., per paria approximaia, 
iirme meinbranaccsa. Capitula paiisa circa 2-5 cm. diaiii. Iii- 
volncri pbylla exteriora paullo ultra 11) cm. long., 0’33 cm. lai., 
paiicinervo&a; inteiiora 0*05 cm. long., (piam ilia tenuiora vt 
distantiiiB nervosa. Ecceptaculi paF-ne oblongjc, acutje, distaatcr 
paucinervosa^, 0‘5 cm. long. Ligiihe 1*7 cm. long., iis(|ue 
0’8 cm. lat., apico tridentatm, 9-11-iiervosm. Achmnia iramatura 
0*3 cm. long., 0*1 cm. lat. 

The material serving for the above description is uni'ortiiiiatelj 
a mere scrap, but tlie plant seems so different from any Goreojpsis 
hitherto known, that I have no hesitation in giving it a name. 
The very small ovate epetiolate crowded leaves, the subscssile 
solitary capitula, and exariatate achenea are the main character¬ 
istics here. 

CoBEOPSis ‘WiiiTEi, sp, nov. VeriHirniliter data, foliosa, caulo 
ereeto subtereti striato solido pubescente inox glabrato, Miis 
petiolatis pinnatitidis segmentis ovatis acutis dentato-lobulatls 
folds sinnmis sessilibus lanceolatis dentato-lobulatis integrisvo 
folds omnibus supra glabris subtus pubescentibus, capitulis 
submajusculis pedunculatis pedunculis quam folia brevioribus, 
involucri S-seriatis ph}’llis exterioribus et intennediis augnste 
obovatis obtusis sursum puberulis obscure nervosis qiiain intima 
oblongaobtusa tenuiora decoloria pluri-purpureo-nervosa longiori- 
bus, ligulis —, achssniis maxime compress is angustissime alatis 
faciebus striatis apice inerassatis glabris oxaristatis. 

Mah. Mount Milanji, Nyassaland ; A, Whyfe^ 1801, no* 35. 

Caulis 0*4~0'5 cm. long., ad nodos tumidiis. Folia inodico 
6*0"-"8*0 cm. et horum lobi 1*0'-1*5 cm. long.; p<d.ioIi 2*0“3*0 cm, 
long. Feduiiculi 2*0-4*0 cm. long., pubcHcentes, Oapiiula circa 
3*0 cm. diam. Involncri phylla exteriora 1*2 cm. hiiig., smumum 
0*7 cm. lat.; intima vi.x 1*0 cm. long. Keceptaculi palem 
oblongo-lanceolatic, obtasissimm, pluriuervosm, fero 1*0 cm. long. 
Aebsenia 0*5 cm. long., 0*2 cm. lat., griseo- brumuau 

This has some resemblance to (J^ qyeema^ Iliern, of which tlu^ 
leaves are differently shaped, the involucre is not quite similar 
although nearly so, and inter alia the achenes are much longmr 
and relatively narrower and provided with arista). 

C. Kiiuai, Oliver ^ Miern. 

. Mau Forest ; Jl J, JaeJemu Man, 8000 feet ; 0. jt\ Scott 
Mliot, no. 6909. 
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Coreopsis kilimakbsharioa, O. Koffm , 

Tropical East Africa; W. E, Ta^lo7\ 

BiDKiirs, Tour71. 

B. LiNEAETEOBi, Oliver, 

Leikipia; Dr, J, TV. Oregory, 

B. ROBTJSTiOR, sp. HOY. Verisimiliter data efc erecta, crebro 
ramosa, ramulis validis teretibus striatis solidis bispidulis deinde 
glabris, foliis sessilibiis pinnatim-trilobis lobis ovatis rel ovato- 
lanceolatis acutis grosse crenato-serratis raro lobulatis foliis 
summis lanceolatis integris omnibns supra scaberrimis subtus 
bispidulis, capitulis magnis brevi- vel longius pedunculatis cjmam 
paucicapitulatam strictam angustam sparsim foliatani folia loiige 
excedentein efformaiitibus, inYolucri ^-seriatis pbyllis serr. I. et II. 
linearidanceolatis sursum berbaceis et utriiique bispidulis basi 
ciliatis quam inter!ora lanceolata dorso bispido-scaberrima 
decoloria lougioribus, ligulis circa 14 oblongis apice undulatis,. 
acboeniis maxime compressis quam receptaculi palose paullo 
brevioribus aiiguste lineari-oblongis deorsum leviter attenuatis 
faciebiis scabriusculis unicostatis margiue ciliatis, aristis 2. 
brevibus unco unico vel imcis duobiis munitis. 

Hah, Masailand, Elmentaita at 6000 feet; G, F, EeoU Fllioty 
no. 6846. 

Hamuli penultimi 0'3~0*4 cm. long. Eolia 4’0-5‘0 cm. long, 
lobi laterales usque ad 2*0 cm., lobus intermedins usque ad 
3*0 cm. long., 1*0~1'5 cm. lat. Pedunculi 1*0“5*0 cm. long.,, 
bispiduli. Capitula pansa circa 4*0 cm. diam. Involucri pbjlla 
extcriora 1*0 cm. long., 0*l7 cm. lat.,* intoriora 0*7 cm. long.,, 
0*22 cm. lat, Eeceptaculi palem oblongm, obtusse, pauciiieryosm,. 
0‘8“1*0 cm. long. Ligulm 2*5 cm. long., segre 1*0 cm. lat., circa 
12“nervosa). Disci corollm 0*6 cm. long. Acbsonia 0*6-~0*8 cm., 
long., 0*15 cm. lat., sed aliqua angustiora et sterilia j aristm vix 
0*2 cm. long. 

Easily distinguished by reason of the robust babit, large beads, 
hispid involucres, and achenes shorter than the receptacular 
'palese. 

The books on the awns are very slender and closely apposed 
to the shaft; on this account the plant might easily be mistaken 
for a Coreopsis, 

B. LEUCAIirTHA, WilU, 

Mount Kenia district: H. D, Machinder, 
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Bibbns tJKAMBENSis, sp. iiov. Vorisimiliter elata, pubescens, 
rainolis siibteretibus striatis solidiH Bparsiiu folioyis, Mm siib- 
coriaceis sessilibua piiinatim trisectis Hogmentis ovatis aciitin 
paucilobatis sogmetito iiiterHicdio itaqiio trilobo, eapitiilis m\y 
■sessilibiiB peduiiculatisve, involucri 2-Beriatia scabrido-pubes- 
centiB pliyllis exterioribus oblongis obtiiHiH berbaeeis ab in- 
terioribus teniiibuB decoloribus margino Bcariosis iutus glabris 
panllulum superatis, ligulis circa 8 obovato-obiongis apico 
inte'gris, aeliffiniis receptaciiH paleas baud excederitibiis liiieari- 
oblongia maxiine compresaiB apice setosis faciebuH iiiBigniter 
imicosfcatis, pappi aristis 2-4 (sfopiiis 3 raro 4) nunc oninino 
levibus nunc unco laiico prorninulo instnictis. 

Sab. Ukainba at 5-GOOO feet; 6?-. F* SeoH MUot, no. G4G2. 

Eamuli ultiini circa 1*0 cm. diain. .Folia summiim 5*0 cm. 
long.j sjBpe vero breviora; Begmcnta lateralia 2*0“-2*5 cm. long., 
1*5 cm. lat. Pedunculi 5*0 ciUp long, attingentes, s8Dpiu8 circa 
1*0 cm. long. Capitiila pansa circa 3*0 cm. diam. Involucri 
phylla exteriora 1*4 cm. interiora 1*5 cm. long. Beccptaculi 
pales 0 lineari-oblongm, obtusissimao, obscure nervosse, 0*75 cm. 
long. Ligulm circiter 12-nervosflD, 1*5 cm. long., 0*7 cm. lat. 
Disci corollm 0*55 cm. long. Aebsenia circa 5*0 cm. long., 
0*1 cm. lat.; aristae 0*l-0’25 cm. long. 

Near the last, bnt with slender habit, smaller beads, different 
involucre, shorter ligulea, and apically strongly setose achenea with 
, their usually three awns either smooth or with a hook standing 
well out from the shaft of the awn. 

Tribe 11E L E N I <) I ,I> E .K. 
llrwuMCOiMrVJ xLUm, 

11, SCABRUM, iV. 

Nyassalaud ; J. Bitchanan, lvS95, no. G8. 

Tribe Ax tuemi n e m , 

Eriooerhalus, Linn. 

E. LtoEBi/mANtjs, 0. Uqfm. (ex deBcript.). 

Damaraland ; T. G-* Fen> 

The specimen agrees in every respect with Dr. Hoffmann^s 
'description in Eull. Herb. Boiss. i. 1898, p. 8G* 
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Ebiocephalus Eenii, sp. BOV. Fmticulosus, sparsim ramosus, 
ramis patentibus striatis sericeo-pubescentibus demum glabri;^, 
foliis aiiguste linearibus supra pubescentibus subtus sericeisfoliis 
minoribiis pseudo-fasciculatis ex axillis oriimdis, capitulis paueis 
terminalibus vel subfcerminalibus mediocribus breripedunculatis, 
iavolucri pbyllis exterioribus 4 late ovatis obtusissimis obtasisve 
appress© sericeis, pbyllis iuterioribus totidem liberis extus 
villosissimis, capitulis multiflosculosis, flosculis extimis tubulosis 
cequaliter vel inoequaliter 4-fidis diandris, antberarum loculis 
imniiuutis, styli ramis injequalibus, flosculorum reliquorum limbo 
amplificato 5-lobo, antberis sursuin subito appeudiculatis, stylo 
'Clavellato integro. 

Hah. Pamaraland ; T. G. JSefi, 

Eolia majora I’O cm. x 0*05 cm,, pateutia. Pedunculi circa 
'0'5 cm. loug., sericeo-pubescentes. Capitula 0*6 cm. diam. 
Involucri phylla exteriora et iui^riora 0*4 cm. long. Palem 
liiieares vei lioeari-laiiceolatm, villosissimfio, harum lamina 0*2 cm. 
lung. Flos. ext. corolla circa 0*3 cm. long., basi 0*04 cm. diam., 
sursum subito usque ad 0*12 cm. dilatata; lobi lanceolati, 0*1 cm, 
long. Flos, ext, antberm 0*08 cm, long., verisimiliter eassse: 
borum styli ramus alter satis attenuatiis alterum latiorem 
excedens vel eo brevior. Achmnia immatura compressa, 
0*12 cm. long. 

Allied to JEJ. Luderltzlamis, and like it presenting the 
peculiarity of tubular instead of radiate outermost florets. The 
longer leaves pubescent above instead of silky all over, the four¬ 
leaved involucre and quadrifld corollas of the outermost florets, 
together with the diandrous condition of the latter, give tlie 
plant abundant claims to speciflc rank. 

Anthemis, Linn - 

A . CoTUi/A, Zmn.^ var. atbomaeginata, Vatke, 

Man Forest; M J, Jackson, 

A remarkable form, stout and erect in growth, with larger 
beads than ordinary on unusually stout peduncles. This variety 
should, I think, be considered a distinct species, and this was the 
opinion of J. G-ay as well as of Schultz Bipontiiius. 

Tribe 8 E E c 10 n I B E AS. 

GoiraEOTUAMNUs, Steefz, 

G. llihiimnA'nTU, Oliver ^ Jfitern. 

Mombasa; G. F. Scott Flliot^ no. 6111, 
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Ceabsocepii AX.VM, Iloenolt . (G ymira, G(m<) 

C. RMWBWZORrENSE, sp. iKW.; caulo aHceiKieiito jingulnti)' 
eaiialicuiato piibemlo, foliiB petiolatiB ovato-deltoideia axMitis 
basi aperte cordatis marginibus calloBo-doniatiH vcd dcaiiati)- 
lobulatis carnosulis glabris, corymbia dense multicapitAilatis rari- 
et parvifoliatis, capitiilis mcdiocribu.s bomogamis (nosculis onini- 
bus liermapbroclitis) circa BO-dosculosis, involucri subcjlindrici 
pliyllis 8 lineari-oblongiwS obtusis margine lijaliuis adjeetis paueis 
exfcerioribiis minimis, floseulis involncrum bone snperiintibiis,, 
antlieris baai minutissime sagittatis, aeiimniis irninaturis cylindricis 
apice diktatis S-lO-striatis glabids, pappi Ksetis quam corolla 
paiillo brcvioribus scabriiiaculis. 

HaJ), Eiiweuzori Mountain, 7-8000 feet; Q. JA Scott Eli lot, 
no. 7777. 

Folioruin lamina O'O-7'O cm. long., 6*0 cm. lat.; costa centralis 
pinguis, cost£D secundariao pauca% superiores obscimos; pei ioli 
8*0 cm. long., crassiusculi, basi dilatati, Corymbi 8*0-10*0 cm. 
diam., puberuli. Capitula 1*2 cm. long. Involucruin 0*8 cm. 
long., 0*6 cm. diam.; pbylla 0*25-0*3 cm. lat., dorso carinulata. 
Corolla) paullo ultra 1*0 cm. long.; tubus augxistus, iina basi 
necnon faucibus ampliatus ; lobi deltoideo-linearea, 0*2 cm. loug. 
Styli rami appendicibus subnlatis adjectis 0*4 cm. long. 

Known at once by the broadly cordate dentate or dentate- 
lobulate leaves and densely massed capitula, 

C, TiTELLiNiTM {Gijnura nitellma^ Benth.). 

British Bast Africa, Sotik and Mau Forest; id J, Jackmn. 

C. niYERSiroLUTM, IIier)h var. ciiEpruiorDEs. 

Valley of the Thika-Thika; Dr. J, Jfd Gregory, Homaliland, 
Sbeik Mabomet; Dr. Donaldson Smith, Kikuyu; Id J. Jachmn. 

ClMEABIA, Less. 

C. Buchai^afi, sp. nov, Erecta, puberuk, caul© lignoso 
valido ramoso aibo, foliis magnis late deltoideo-cordatis 5-74obatk 
lobis irregulariter dentatis tenuiter membranaceis inferioribus 
longissime superioribus brevius petiolatis, capitulis parvis lietcro- 
gamis radiatis circa 20-flosculosis in cymas sublaxas multicapi- 
tuktas longipedunculatas terminaies vel axillares digestis,, 
nvolucri phyllis 8-9 oblongia vel oblongo-linearibus obtusis 
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acutisve insaquilatis additis panels subulatis minimis, ligulis 4-5 
iiivolucriim excedentibua oblongis brerissime 3-dentatis, disci 
floBciiIis omnibus fertilibus, antberis basi integris, achiBiaiis 
omnibus sed pricsertim exterioribus compressis apice cnpiilato- 
dilatatis. 

Sal), Nyassaland; J". Buchanan^ 1895, no. 10. 

Planta fere semimetralis. Caulis deorsimi 0*5 cm. diam., 
subteres, striatus. Polioriim lamina 5*0-7*0 cm. long., 6*0-8'0 cm. 
lat., sed folia superiora minora; petioli folioruvn inferioruin 
9*0~10'0 cm. long., 0*2--0*25 cm. lat., foliorum omnium basi 
auriculis duabus dentatis 0*3-0*5 cm. alt. instructi. Peduneuli 
modici 5’0“10*0 cm. long. Cymae saltern 20-capitulatm, 3’0-7'0 cm. 
(iinm. Involucrum 0*4 cm. long. ; pliylla 0*5-l*0 cm. lat.,, 
exteribra circa 0*15 cm. long. Ligiilse 0*45 cm. long., vix 0*2 cm. 
lat., 4-nei*vos8e. J3isci corollae sursum gradatim amplificata), 
0 4 cm. long. Antherie corollarum lobos paullo excedentes vel 
asquantes. Aclisonia immatura 0*1 cm. long. 

Divstingiiislied by tlie long-stalked very broad loaves, many- 
beaded cymes, small heads, 8-lobed involucres, <fec. 

There is at Kew a specimen of this collected by Mr. A. Whyte 
in ISTyassaland. 

ClNERAlilA KILIMANDSIIABICA, Sigl. 

8otik; id «7. Jackson, Mfc. Kenia, 10,000 feet ; 1/. 
Ilachincler, 

XoTONrA, DC'. 

N. TRACE rCABPA, Kotsclil/. 

Wornalilaiul, Ilabrawal ; Ijr, Donaldson Smith. Dadaro ; 
Lord Led am ere, 

N. (I'RAK'Tii, Oliver tj* Iliern. 

Somaliland, Gan Liban ; Dr. Donaldson Smith, WaggaMfc.; 
Mrs. Lort Dhillig)s. Leikipia; Dr. D W.Qregory, Between 
Zanzibar and IJyiii; Dev, W* D, Taglo)\ 

N. cocciN-EA, Oliver cj* Ilimiu 

Near Lake Marsabit; Lord Delamere^ 

N. ABYSSTNICA, Dieh, 

Eabai, Mombasa j Dev. TV, D. Taylor. 

N. Gbegomi, sp. nov. Glabra, caule caraoso pingni folioram 
lapsonim cicatriciilis mnnito, capitulis submajusculis solitariis 



^ 54 ' 


]\EE. SEENOEll MOOKE OJf TIFE 


loBgissime pedunculatis, pedunculiH striatis omFiino iiiidiH, 
involucri plijllis 9 lineari-oblongia obtuse-acutiy additisperpaucw 
Bxtexioribua iiiinimiB, aclumiiis siriatis puberuliB, pappi sciiB 
qiiam liosculos pauUaliuu longioribus vsciriceis. 

Eal. Britisli EaBt Africa, Malovva Eivor ; JDr. J* W. Gregorij, 

Caiilis circa 15’0 cm. alt., ia sicco usque ad 1*0 cm. crasBUB, 
bac atque iliac torulosim aiigustatiis, apice bifureatus. Peduiiculi 
13*0 cm. alt. Oapitula 1*0 cm. loug. Involum 1*5 cm. loBg. 
et lat. pliylia striata, in sicco fusca; plijlla cxtericra setacea, 
0*2 cm, long. Mosculorutn corollse 1*8 cm. long., dimidio 
superiore parum dilatatse; lobi anguste linoari-lancoolati, obtiisi, 
0'4 cm. long. Styli rami 0*5 cm. long.; appendices ovatjc, 
0*035 cm, long, Acliamia nondum matura 0*2 cm. long.; pa])pi 
«etii 0 1*0 cm. long., omoes simplices. 

Distinguished chiefly by the fleshy stem, long naked peduncloB, 
9-leaved involucre, and pappus slightly longer than the corollaH. 

Senecio, Li an. 

S. niscxEOLixjs, Oliver, 

Ukamba and Kikuyu ; Er, J, W. Gregory, 

S. EMiLioiBES, Sell, Eip,? {Emilia integrifolla^ Baker.) 

Mau, 7--8000 feet; O, F, Scott Elliot^ no. 6804. 

I have not seen authentic specimens of S, emiUoide.b\ and 
Schultz’s description is exceedingly short. Possibly a distinct 
species. 

S. MONTXJOSTJS, sp. nov.; caule rohusto sulcato superiie ramoso 
folioso strigoso-piibescente mox puberulo, foliis pctiolatis ovato- 
oblongis acutis margiue sen^atis lohulatisvc scabriusculis petiolis 
larniam sajpe fere mquilongis medio bi-appeiuliculatis basi baud 
dilatatis puberulis, capitulis parvis homogamia in cymas densiiis- 
culas pluricapitulatas quam folia breviores digestis, pedaucuii» 
propriis involucra submquantibus hractois parvis setaceis onustis, 
involucri cylindrici calyculati glabri phyllis 12 oblongo-liiiearibus 
obtusis margine late hyalinis, flosculis circa 60 involucrum bene 
superantibus, styli ramis apice penicillatis appendice brevissima 
acuta coronatis, achseniis immaturis cylindricis glabris, pappi 
setis albis integris. 

Eal, British East Africa, between Maebakos and Kikuyu, 
5-6000 feet; G. E. Scott Elliot^ no. 6587. 

Eoliprnm lamina 4*0-6*0 cm. long., 2*0-2*5 cm. lat., tenuiter 
membranacea; petioli 2*0-5'0 cm. long., horum appendices circa 
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1*0"-1'5 cm. long., serratse. Cymx circa 2*5 cm. diam. Bracteec 
circa 0*15 cm. long. Involucrum 0*65 cm. long., 0*4 cm. lat. 
Calyculi plijlla 0’15 cm. long. Corollm aurantiacso, 0*7 cm., 
stjli rami 0*15 cm., aclimnia 0*08 cm., pappus mgre 0’() cm. long. 

Bistinguislied by the appendaged petioles, rather dense cymes 
of small somewhat EmlUa'-like heads, the 12 iiivolucral leaves, 
numerous florets with corollas projecting well beyond the 
involucre, and the extremely small (young) achenes. 

Var. minor, Eolia brevipetiolata, in toto nec ultra 4*0 cm. 
long., calloso-serrata. Capitula paullo minora (0*6 cm. long.), 
tautum 40-flosculosa, et corollss parum breviores. 

£[ah. B/Uwenzori Mountain, 9600 feet; G. JE. Scott HU lot, 
no. 7729. 

Senecio RUWEiirzoRiEKsis, sp. nov. Herbaceus, glaber, caule 
Iblioso angulato striato aliquantulo sinuato, foliis sessilibus ob- 
longis obtusis deorsum sensim angiistatis membranaeeis, paniculis 
elongatis paucicapitulatis rari- necnon parvibractoatis, pedunculis 
pro])riis involucra siepe longe superantibus nudis vel fere nudis, 
capitulis submediocribus heterogamis multiflosculosis sfcpo 
calyculatis, involucri subhemisphserici phyllis circa 15 lineari- 
oblongis obtusis margine hyalinis, ligiilis circa 8 involucrum 
superantibus, flosculis hermaph. circa 40, styli ramis truneatis 
penicillatis, achseniis immaturis cylindricis pilosiusculis, pappi 
setis albis scabridis quam involucrum brevioribus. 

Mah, liuwenzori Mountain, at 5000 feefc; F, Scott Elliot^ 
no. 8043. 

rianta circa 60*0 cm. alt. Folia 5*0-6*0 cm- long., circa 
1*5 cm. lat., costa media subtua eminens, Patiieulus circa 
25*0 cm. long., pauciramosus, hujus bracteoo nequaquam ultra 
1*0 cm., long. Pedunculi proprii 0*7-“4*0 cm. long., graciles. 
Involucrum 0*7 cm. long., vix 1*0 cm. lat.; ph^ylla 0*I-“0*15 cm, 
lat. Calyculi phylla perpauca, setacea, 0*1 cm, long. Ligaho 
lutese, anguste obovato-oblougm, apice vix denticulatse, 0*5 cm, 
long. Flosculi hermaph. 0*55 cm, long, Achmnia fusca, 
0*2 cm. long. Pappus circa 0*5 cm, long. 

Differs from S, latifoUus, DC., in possessing broader capitula 
with more leaves to the involucre, a greater number of ray-florets, 
smaller, much more numerous disk-florets, <&c. 

S. iiRTODEKSis, sp. nov. Elatus, praeter coll urn lanosum glaber, 
caule erecto valido sursum ramose subtereti insiguiter stidato, 
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longissime pecluneulatis, pediincMliH strlatis oiiuiino iuidi«, 
iiivolucri phylli« 9 lineari-obloiigis obtuse-acutiy additis perpaiiciw 
■exterioribiiS' nvinimifc?, acluBiiiis striatic puberuli^, ps^ppi’ 

'qiiara flosculos paulliiluiu longioribus soriccis. 

Mab. Eritisli East Ainca, Malewa Eiver; Dr, J, W. Gregorij, 

Caiilis circa 15‘0 cm. alt., in sieco usque ad I’O cm, erassus, 
ibac atque iliac torulosirn aiigustatus, apice bitureatus. Pe<lunciili 
13‘0 cm. alt. Capitula 1*0 cm. long. Involncri 1*5 cm. long, 
et lat, pliyila striata, in sicco fuaca; pliylla exteriora setacea, 
0*2 cm. long. Elosculorixm corollas 1*8 cm. long., dimidio 
superiore parum dilatatm; lobi auguste lineari-laneeolati, obtusi, 
O’l cm. long. Styli i*ami 0*5 cm. long.; appeiidiceB ovatm, 
0*035 cm. long. Aclnenia nondum matura 0*2 cm. long. 5 P^^ppj 
^etm 1*9 cm, long., oximes simplices. 

Diatinguislied chiefly by the fleshy stem, long naked peduxicles, 
9-leaved involucre, and pappus slightly longer than the corollas. 

Senecio, Linn, 

S. MsoiroLius, Olioer, 

Ukamba and Kikuyu ; Dr. J, W, Gregorij. 

S. EMILIOIDKS, &eli, (Emilia integrifolia, Baker.) 

Mau, 7-8000 feet; G, D. Scott Billot, no. GS64. 

I have not seen authentic specimens of S, emllwides^ and 
Schultz’s description is exceedingly short. Possibly a distinct 
^species. 

8. Momirosus, sp. nov.; caule robusto sulcato supome i-amoso 
folioso strigoso-pubescente mox puberulo, folds petiolatis ovato- 
obloiigis acutis margine serratis lobulatisve scabriuseulis petiolis 
lamina) ssepe fere aiquilongis medio bi-appcridiculatls basi baud 
dilatatis puberulis, capitulis parvis homoganiis in cyinas densius- 
<mlas pluricapitulatas quam folia bi*eviox*e8 digestis, peduuculis 
propriis involucra subaxquaxitibus brac/teis parvis sotaceis onustiB, 
involucri cylindrici calyeulati glabri phyllis 12 oblongo-linearibus 
obtusis margine late liyalinis, flosculis circa 60 involucrum bene 
superantibus, styli ramis apice penicilJatis appendiee brevissima 
acuta eoronatis, achmniis immaturis cylindricis glabris, pappi 
setis alb is integris. 

jECab, British East Africa, between Maebakos and Kikuyu, 
5-6000 feet; G* B, Scott Billot,, no. 6587. 

Eoliprum lamina 4*0~6*0 cm. long., 2*0-2*5 cm. lat., tenuiter 
membranacea \ petioli 2*0-5*0 cm. long., horura appendices circa 
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l*0““l*5 cm, long., sexnmtoc. Cymce circa 2’5 cm. diani. Bractese 
circa 0*15 cm. Jong. Involncrum 0*65 cm. long., 0’4i cm. lat. 
Calyculi pliylla 0‘15 cm, long. Corolla) aurantiacj©, 0*7 ctii., 
styli rami 0-15 cm,, aelimnia 0*08 cm., pappus mgrc 0*(5 cm. long, 

Distinguislied by the appendaged petioles, rather dense cymes 
of small somewhat BjniUaAxkQ heads, the 12 iiivolueral leaves, 
numerous florets with corollas projecting well beyond the 
involucre, and the extremely small (young) aclieues. 

Var. minor, Bolia brevipetiolata, in toto nee ultra 4*0 cm. 
long., calloso-serrata. Capitula paullo minora (0*6 cm. long.), 
tautuin 40-flosculosa, et corollas parum brevioi*es. 

Ilab, Butvenzori Mountain, 9600 feet; G. F, Scott FlUot^ 
no. 7729. 

Senecio nuwEKzoniEisrsis, sp. nov. Herbaccus, glaber, caule 
folioso angulato striato aliquantulo sinuato, foliis sessilibus ob- 
longis obtusis deorsum sensim angustatis mernbranaceis, paniculis 
elongatis paucicapitulafcis rari- necnon parvibracteatis, pedunculis 
propriis involucra siepe longe superantibus midis vel fere nudis, 
capitulisS submediocribus hoterogamis multiflosculosis sfjopo 
calyculatis, involucri subhemisphaerici phyllis circa 15 lineari- 
oblongis obtusis margine hyalinis, ligulis circa 8 involucram 
superantibus, flosculis hermaph. circa 40, styli ramis truncatis 
penicillatis, acboBiiiis immaturis cylindricis pilosiusculis, pappi 
setis albis scabridis quain involucrum brevioribus. 

Mob. Ruwenzori Mountain, at 5000 feet ; G. F, Scott Elliot^ 
no. 8043. 

Planta circa 60*0 cm. alt. Folia 5‘0~6*0 cm. long., circa 
1*5 cm. lat., costa media subtus eminens. Paniculus circa 
25*0 cm. long., paucirauiosus, Imjus bractem iiequaquam ultra 
1*0 ciiu long. Peduncnli proprii 0*7-4*0 cm. long., graciles. 
Involucrum 0*7 cm. long., vix 1*0 cm, lat.; phylla 0*]."-0"15 cm. 
lat. Calyculi phylla perpauca, setacea, 0*1 cm, long. Ligalie 
iutese, anguste obovato-oblongm, apice vix deuticulatie, 0*5 cm. 
long. Mosculi hermaph, 0*55 cm. long. Achmuia fusca, 
0*2 cm. long. Pappus circa 0*5 cm. long. 

Differs from S, latifollus, DC., in possessing broader capitula 
with more leaves to the involucre, a greater number of ray-florets, 
smaller, much more numerous disk-florets, <&c. 

S.' UEOTBENsis, sp. uov. Elatus, prseter collum lanosum glaber, 
caule erecto valido sursum ramoso subtereti insignitor striato, 
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folils ratliea’libiiB fore onniiuo eyanidiw, caiiliiiis sesi^ilibus liainl 
(lecurrciitibuH oviitis vel oTiito-oblongiB aautis ba«i tniiteaiiH vol 
o'btuBiB mar^iiu) dontatis yoI uiululatiB .iicrvt) ooiitriili nubtiiB 
proiniiiido, paiiiculiw folia cxeedcntibius miiltieapilailatiH rari- ei. 
parvlbracteatis, pecluiictilLs propriin plcrumqiu^ capitiila (rxee- 
dentibus gracilibus^ capituliB siibmcdiocribiis bouiogainiB ciroa 
25-floscidosis, iBYolncri subturbinati calyculafci pbyllis 12 lineari- 
lanoeolatis aentis niarginibuB late byalinis, ealyeuli pbyllis 
perpaucis (oirea o), lioBCuliis involiicnuii vix supenmtibuH, Htyli 
ratiiis BiibcapitellatiB tnmcatiB penieillatiB, acluBniis iinniatiu*is 
|)arvis ejliiidricis o-costatia puberuliB, pap[)i Bctis albis integris. 
qnam corolla paullo l)revioribua, 

Mab, UiTuuii, 4-5000 feet; G, JF, Seoit Elliot,^ no. 818L 

CanliB usque ad 80*0 cm. alt., deorBiiin fere 0*5 cm. diam. 
Folia caulina modico 6*0 -8*0 cm. long, (vsumma parum iuiininuia)- 
et 2‘0-8*0 cm. bit. Paniculi 12*0-“15*0 cm. long, Pedunculi 
proprii usque ad 3*5 cm. long.; horum braclieae angusto lineares, 
circa 0*5 cm. long. Involucrum 0*B cm. long., deorsum 0*3 cm. 
sursLim 0*55 cm. diam. Calyculi pliylla setacea, circa 0*7 cm., 
long. Corolla) lutee, 0*6 cm., styli rami 0*1 cm., acliamia 
0*12 cm. et pappus 0*55 cm. long. 

Also near Seneoio latifolius, DC., but differing from it, hiie)^ 
alia^ in its liomogamous capitula, its involucres, &c. 

Senecio basipinnatttb, Baher. 

Near Lake Marsabit; Lord Delamere, 

B. KABAaUEKBXS, 0, Hoffm, (cx descript.). 

'(Jnindi and Kuwenzori district, 4-5000 feet; G. F. Scoff 
Elffof^ nos. 7478, 811)8* 

8. MULTieOKVMBOSirB, Klatf. 

Euwenzori; G. F. Scoff; Ellhi, nos. 7G35, 7843. 

S. TiUNSMAiiraus, sp* nov. Ascendens, glaber, caulo toreii 
folioBO in loiigitudinem striato, folib Bessilibus oblancoolato- 
oblongis obtusis crebro necnon impariter calloso-dentatia basibus 
cordatis vix sagittatis amplexicaulibus, capitulis mediocribuB 
heterogamis radiatia in paniculos sat apertoa plaricapitulatos 
bracteatos folia longe excedcntes digcstis, peduncuHs proprib 
iiivolucra longe excedentibus vel subsequantibiis, involucri cyliii- 
drici calyculati puberuii pbjllis circa 13 linearibos acutis 
alterorum marginibus hyalinis alterorum membranaceis, ligulis 
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circa 10 Involucruin longe excedeutibus, flosculis licrrnapli. circa 
40 liorixm coroliis involucre siibajquialtis, styli.ramis truncatis 
penicillatiSy achieiiiis cylindricis S-costatis glabris, pappi setis 
iilbis s(?.abriiiaciili8. 

Hob. Euwenzori Mountain, 8-9000 feet; O* Jl Scott Elliot, 
310. 7730. 

Eolia 5*5”6'0 cm. long., 2*0-2*5 cm. lat., subtus obtuse puberuk 
pallidioraque, Paniculi circa 20*0 cm. long.; Imjus bractese 
inferiores foliacei®, 3’0~5-0 cm. long., superiores lineain-setacese, 
summiim 1*5 cm. long. Pednneuli proprii 4-0 cm. long, raro 
attingentes interdum vix 1*0 cm., graciles, paucibracteati. 
Involncrum circa 1*0 cm. long., 0*6 cm. lat. Calyculi pbylk 
panca, linearia, nunc involucruin submquantia nunc quam id 
manifeste breviora. Li guise lutese, oblongse, apice Integra), 
1*0 cm. long. Elosculorum liermapli. corolla 0*7 cm., styli rami 
0'12 cm., achmnia 0*6 cm., pappus 0*6 cm. long. 

Apparently near Senecio confertus, Sch. Bip., but with many 
weiglity points of divergence in respect of leaf, involucre, 
llorets, 

Senegto sotlkensis, sp. nov. Herbaceus, pereiinis, glaiidu- 
loso-pubescens, caule stricto valido dense folioso, foliis sessilibiis 
oblongis obtusis basi amplexicaulibus pinnatifido-lobatis lob is 
utrinque circa 8 rotundatis obtusissimis integris, capitulis 
medioeribus lieterogamis radiatis in eorymbos breves terininales 
paucicapitulatos foliis sequilongos digestis, pedunculis propriis 
capitula excedentibus vel sequantibus glanduloso-pubescentibus 
bracteis sabsetaceis onustis, involucri campaimlati calyculati 
breviter pubescentis phyllis circa 22 anguste lineari-Ianceolatis 
acuminatis margiiiibus liyaliiiis, calyculi pliyllis paucis sat 
elongatis, ligulis circa 20 involucruin bene superantibus, flosculis 
liermapliroditis circa GO-70, acbmniis immatiiris cylindricis apicc 
leviter attenuatis glabris, Jiappi setis albis scabridis (juain 
iiivolucriim brovioribus. 

Ildb* British East Africa, Sotik; id J. Jackson* 

Planta usque ad 40*0 cm. alt. Oaulis sumnium 0*5 cm, diam., 
angulatus, foliis fere omnino obtectus. Eolia cbartacea, modice 
4*0-"5*0 cm. long., 1*5 cm. lat.; borum lobi 0*4-0’6 cm. long, et 
0*4 cm. lat, Oorymbi circa 5*0 cm. long.; pedunculi proprii 
circa 1 *0-1*5 cm. long,; borum bractem circa 0*8 cm, long. 
Involuenim 1*0 cm. long, et lat. Ligulm mgre 1*5 cm, long., 
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luteg 0 , ol)long£)D, apice breviaaime S-dentatm, d-nervos®. Ifloseii* 
loriam bermapb, corolUo 0'7 cm, long. Acbseiiia 0*2 cm, et 
pappus O’l cm. long. 

To be inserted in tbo genus next* to ^eneclo Ji^miseIieUer?\ Engl, 
from wliich it differs in its glandular pubescent elotliing, thclobecl 
leaves, larger lieads with a greater number of narrower involucral 
leaves, long ligules, &c. 

Senecio Telekii, 0. lloffm. 

Mount Kenia, Teleld and Hohnel Valleys j Dr. J". W. Grejoij. 

S. spaetaeeus, sp. BOV. ; canle gracili verisimiliter aimplici 
tereti in longitudinem striato glabro fere efoliato, foliis line- 
aribus sursum sensim longeque attenuatis deorsuin cauli appli- 
catis necnon eum vaginnntibiia glabris, capitulis parvis homo- 
gauiis multifloscuiosis in glomerulum apicalem S-S-capitulatum 
digestis, involiicri late tnrbinati fere ecalyculati ima basi pubes- 
centis ceteriim glabri pbyllis 13 obiongis acutis vol breviter 
acuniinatis margine late hjalinis, flosculis fere 40 invoiucro 
mquilongis, stjli ramis truncatis exirnie peniciiiatis, achamiis 
immaturis subc\ lindricis (deorsum panllulum attenuatis) glabris, 
pappi corollas baud excedentis setis albis scabriusculis. 

Mah, Kavirondo, 4-6000 feet; G. F. Scott Elliot^ no. 7029. 

Caulis fere usque ad 40*0 cm. alt., summum 0’15 cm. diam., in 
sicco stramineus. Eolia usque ad 2*5 ern. long., pleraque vero 
breviora, summum 0*2 cm. lat. G-lomeruli circa 2*0 cm. dium. 
Pedunculi proprii circa 0*5 cm. long., pubenili. Invoiucrum 
0*7 cm. long, et (sursum) lat. Corolla) luteie, vix 0'5 cm. long. 
8tyli rami vix 0*1 cm,,acba)nia 0T3 cm., pappi seta) vix 0*5 cm.long. 

Distinguished by tlio spartioid habit, the few scale-liko leaves, 
and gloineriilcs of smal] liomogamuus capitula. 

S. JacksonT, sp. nov. Plaiita subacaulis rbizomate sat valido 
abunclnntor librillifcro Ihlta, foliis arete eongestis linearibus vel 
augustissimo lincari-spatbulaiis obtusis carnosulis basibuH 
mciubraiiaceisaliquantuio dilatatis insertis marginibus ssopissime 
saltern in sicco niaxime rcvolutiB supra scabriusculis Eubius 
pr8Dci[)ue in iiervo eeutrall eminenter albo-pilosis, capitulis 
mediocribus betorogamis multifloscuiosis in corymbos perpauci- 
capitiilatos quam folia brevioribus digestis, pedunculis propriis 
capitula excedentibus bractcatis, involucri campanulati calyculati 
glabri phyllis subbiseriatibus circa 20 lineari-lanceolatis acutis 
marginibus hyaliuis, ^ligulis circa 20 invoiucrum superantibua, 
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floscuiis hermapli, circa 60, acbsDiiiis iiiimatiiris angustis cjlin- 
dricis apice paullulum contractis obscure puberulis, pappi setis. 
albis seabriusculis. 

Sah, British Bast Africa, Sotik; F, J, Jaclcson* 

Ehizoma cm. diam. Caulis l‘0-2’0 cm. alt., foliorum 
vagiiiis omnino obtectus. Folia 3*0-6*0 cm. long., in sicco 0*15-- 
0‘35 cm. lat. Corymbus summum vix rS’O cm. long. Pedunculi 
proprii usque ad 2*0 cm. long.; horum bracteae lineares, basi 
dilatatm, circa I’O cm. long., juniores vero breviores. Invo- 
lucrum 1*0 cm. long., yix totidem lat.; calyculi pbylla 0*5 cm. 
long., erecta. Ligulm lutese, obovato-oblong^e, brevissime 
8 “denticulat 0 e, 4i-nervos8e, 0*8 cm. long. Floscnlonim bermapli. 
corollce 0*65 cm. long. Styli rami truncati, penicillati, 0*13 cm. 
long. Acbmnia 0*15 cm. et pappus 0'7 cm. long. 

Perhaps near Senecio fctcliyrliizus^ 0. Hoflm., but with different 
leaves and inflorescence, smaller heterogamous capitula, <fec, 

Sei^ecio sarmektosxjs, 0. llqffm, 

British East Africa; Dr. /. W. G-regory, 

vS. MiARAITGirEN'SIS, O. Hoffni. 

Mt. Euwenzori, over 10,000 feet; D, Jl Bcott Elliot^ no. 8110.. 

S. CYD03SIIF0LIUS, 0. Hoffm, 

Tropical East Africa; Mev, W. E. Taylor, 

S. MiLAHJiAErns, ■ sp. iiov. Planta herbacea, erecta, glabra,, 
caule crasso humili folioso, foliis loiigipetiolatis peltatis sub- 
orbiciilatis margiiie plurilobulatis tenuiter carnosulia, capitulis 
mediocribus hornogamis pauciflosculosia in corymbos elatos folia 
magnopere excedentes deorsum eramosos sparsim bracteatos 
digestis, pedunculis propriis capitula exceclentibus sparaissime 
bracteatis, involucri cylindrici calyculati phyllis 12-13 liuearibiis 
vel anguste lineari-lanceolatis obtusis marginibus hyalinis, 
floscuiis circa 17 involucrum paullulum superantihus, styli 
ramis triincatis penieillatis, achaeniia subcylindricis superne 
leviter attenuatis 10-costatis dense sericeis, pappi setis sub- 
stramineis scabridis involucrum paiillo superantibus* 

Ilal). Nyassaland, Mount Milan]i; A* Whyte, 

Caulis 6*0~-8*0 cm. alt., 0*5 cm. diam., deorsum smpe foliorum 
dilapsorum petiolis quasi fibrillis omistus, intervallis 0’5--l'5 cm., 
foliigerus. Folia 3''5“6*0 cm. long, et totidem lat., teniiiter 
paimatincrvia, horum lobuli inter se insequales, smpissime O'S- 
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0“8 cm. et 0*5"-'l‘5 cm, lat.; petioli inia batsa aliquaiituio 

<!iktati, 0*3-(>6 cm, long, Corymbi 'J(>*0“”2(>'0 crn. long., 
'doorsuin Yalidi, pluristciatij braeteis sess^ilibus ovatiB obloiigisvo 
nee ultra 1*5 cm. long, onusti, Pedimculi proprii 1'5~*2“5 cm. 
long., graciles. Involucimm floreBCcms I’O cm. long., 0-7 can. 
bit.; hujus calyciili pbylla pauca, lineari-setacea, cm. 

long. Corolla) lutesD, fere 1*0 cm. long. Styli rami 0*17 cm. long, 
Achmuia 0*3“-0*35 cm, necnom pappus 0*7 cm. long. 

Perhaps near Senecio tropasoUfolkis^ O. lloffm., but different in 
respect of its lobnlate leaves, longer corymbs, longer homo- 
gam ons eapitnla, and many other characters. 

►Sekecio Kxvkbeksts, sp. nov.; caule valido fiatnloso suhtcreti 
eximie striato fulioso giabro, foliis rotund at o-ovatis margin e groese 
et acute dentatis vel etiam lobatis basi late truncatis mein- 
branaceis supra glabris subtiis crispe pubescontibus petiolis sat 
longis juxta medium nccnon basi anriciilatis pubescentibus fultis, 
ca])itulis parvis bomogamis paucifiosculosis in paniciilos cyniosos 
densi- et mnlticapitnlatos digestis, involucri anguste cylindiici 
ealyciilati phyllis 8 oblongo-linearibus acutis margine late 
byalinis glabris, flosciilis circa 12 involucrum insigniter oxee- 
■dentibns, styli ramis truncatis longiusciile exsertis, acbseniis 
immaturis cylindricis puberuiis, pappi setis albis scabridis 
involucrum exeedentibus. 

Sal, INTandi; Q-, id Bcott MUot^ no 6087* 

Caulis circa O'l cm. diam* Polioriim lamina circa 4*5 cm. 
long, et lilt,; petioli 2*0~2*5 cm, long. Paniculi 10*0-12*0 cm. 
long., 5*0-9*0 cm. diam. Pedunculi proprii circa 0*5-0*7 cm. 
b)ng., braeteis setaceia 0’3“-0*5 cm. long, oiiusti. Involncrinii 
agre 0*6 cm. long, et 0*4 cm. lat, Oalyculi pbylla subulata, circa 
0*15 cm. long. Oorollm hitca*., 0*8 (un. long. Styli rami ()*2 cim, 
aclnenia i)*12 cm,, psippns 0*7 crn. long. 

Apparently neax* A. stilaeandens, i loclist., which has somowlmt 
differejit loaves, capitiila fewer together in small cymes, oiily 
r> involncral leaves, &c. 

S. Elijotii, sp. nov.; caule debili folioso iiiox fistiilosD 
sulcato giabro, foliis ovatis vel ovato-oblongis longe acumlnaiis 
basi truncatis necnon aliqnantulum obliquis margine dentatis 
vel dentato-lobulatis tenuiter membranaceis petiolis tennibiis 
sat longis ima basi dilatatis saffnltis, capitnlis submediocribus 
bomogamis panciflosculosis in cymas plnricapitiilatas paniculum 
bracteatum folia exeedentom effonnantes digestis, involucri 
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•cylindrici calyculati phyllis 8 linearibus aciitis in sicco stramineis 
inarginibiis baud byalinis quam pedunculi proprii gracillimi 
ioiigioribas, fiosculis 11 involncro aequialtis, sfcjli xamis trancatis 
peaicillatis, acbaeniis iinmaturis cylindricis 10-costatis glabris, 
pap pi albi setis scabridis qxiam coroliae panllulnm brevioribns. 

Mai, Eawenzori Mountain, 7000 feet; Q. F, Scott Mliot, 
no. 7826. 

Eoliorum lamina S'O-l'O cm. long., l*5-2‘3 cm. lat.; petioli 
l'o~2-0 cm. long. Paniculi saltern lO’O cm. long.; cymae circa 
8*0 cm. diam. Bractem inferiores foliacem, serrulatm vel undn- 
lats 0 , l*5-8’0 cm. long.; superiores setacem, 0‘8“0*7 cm. long. 
Pendunculi proprii modice circa 0*5 cm. long. Involucrum 0*8 
cm. long, et dimidio lat. Calyculi pbylla pauea, circa 0*3 cm. 
long. Corollm intern, 0*7 cm.^ styli rami 0'15 cm,, acbmnia 0*1 
-cm., pappus 0‘6 cm. long. 

Near tbe species last described, but with different leaves, 
fewer florets to the beads, longer and narrower involucral 
leaves, <fcc. 

Seuecio Marlotiiiais-xjs, O. Hoffm, 

Var. MiisroR, var. nov. Humilior (nec ultra 15*0 Jem. alt.). 
Folia angustiora, modice circa 1*0 cm. long. Oapitula vix 1*5 
cm. diam. attingentia. 

Mai, Farnaraland; T, JEen. 

Euryops, Cass» 

E, Jacksokj, Bp. nov. Breviter caulesceiis, glaber, foliis 
carnosulis sessilibus elongatis anguste linearibus obtusis basi 
auguste vaginantibus (vaginis calvis) apicem versus eaulis 
confertis, peduneulis axillaribus monocepbalis folia mnlto exce- 
deiitibuB, capitulis pro gen ere magnis multiflosculosis, involucri 
phyllis circa 12 usque ad medium partitis ovatis obtusis 
microscopice ciliolaiis trinervibus, ligulis circa 12 involucrum 
bene excedentibus oblongis apice integris vel brevissime trifidis, 
achseniis turbinatis conspicue costatis sursum pubescentibus, 
pappi setis aebsenio subaequilongis crispis scabridis albis cadu- 
eissimis. 

Mai, British East Africa, Kikuyu ; F, J, Jackson. 

Caulis ex exempli, mibi obviis 5*0-6*0 cm. alt., 0*25 cm. diam., 
sursum nudus. Folia modice 2*0~"2*5 cm. long., 0*1 cm. lat., 
erecto-patentia. Pedunculi 8*0-10*0 cm. long., striati. Capitula 
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expansa 2'5-3”0 cin* cliam* Involiieia 0*6 cm. IoD,g. pliylla 
modica 0*15 cm. lat. Ligulic 1*3 cm. long., 0‘2-0‘25 cm. lat., 
deorsiim gradatim attenuata. Aclnmvia 1%5 cm. long.; pappi 
set» 1*3 cm. long., 

Tlie affinity of this is witli Etirtjo])^ AnMnoru {TVerneria 
Antmorii, Avoita), wliicli is acaulescent, has much longer leaves 
and, relatively to those organs, shorter peduncles, also oblong- 
lanceolate scarioso-ciliate involucral leaves, <Slc. 


Etm/ojmmi Africa? tropicalis conspectus. 

§ I. Angiidifolice. Folia aeiculaxia vel anguste linearia. 

Folia parva, acicnlaria, arete imbricata. 

PedimcLiIi abbreviati sc. capitulo 

paullo loiigiores . 1 . dacrydioides^ Oliver. 

Folia elongata, aiiguste linearia, laxius 
imbricata. 

Oapitula coryiubosa. 2. B. pinifulia^ Rich. 

Oapitula pedunculis eloiigatis solitatim 
suffulta. 

Acaulis. Pedunculi folia patillo ex- 
cedentes. Folia basi dilatata 
ciliata. Involucii phylla ob- 

lougo-lanceolata *. 3. Antinorii^ nob. 

Caulescens. Pedunculi folia multo 
excedentes. Folia basi calva. 

Involucii phylla ovata.4. Jachmiij nob. 

§ II LatifoUcB, Folia oblanceolata vel oblanceolato-obovata, 

Breviter caulescens. Folia conferta. 

Pedunculi folia multo excedtmtos .. 5. B, somaknd% nob. 
Caiilis elongatus. Folia sparsa. Oapitula 

brevius pedunculata . 6 . Ostimyermum^ nol). 

jS7. BchefhcM'h 0. Iloffm., in Bull. Herb. Boias. i. 1893, p. 88 , 
not included. It is a native of ISTamaqualand, and probably does 
not reach the Tropic of Capricorn. 


Tribe A b c t o t i d E iii:. 

MEBroXANA, MilL (G-azania, Auct.) 

M* niwoSA {Gazania diffusa^ Spreng.). 

Trop. East Africa ; Bev. W. E, Taylor. Ukamba and Masai- 
land, 5-6000 feet; G. JB\ Scott Elliot^ nos. 6di21, 6761. 
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Landtia, Less* 

L. EtppELLii^ Bentl. ^ JSooh,Jil, 

British East Africa, Sotik; F, J, Jachson^ Leikipia Plateau; 
J)r, J, W. Gregory* 

Hapeocaepha, Less* 

H. SCAPOSA, Karv. 

Lukoma (Likoma?), Lake Nyassa; Wm* Bellingham* Ste¬ 
venson Eoad and Shire Highlands, 5-6000 feet; G. F* Scott 
FlUot, nos. 8337, 8583, 

Ceocodilodes, Adans. (Berkheya, Fhrh*) 

O. Spekeanum, 0 . Kunfze* 

Kilmya ; F. J. Jackson. IJkamba, 5-6000 feet; G. F* Scott 
FUiot, no. 6119. 

Plattcarpha, Less, 

P. CAELiKOiDES, Oliver 4' Uiern. 

Lamaraiand; T. G. Fen. 

Tribe CxisrAEOinEJii. 

Echikops, Lmn. 

E. AMPLEXTCAULIS, OlwCT. 

Sotik; F, J. Jackson ; Elaragwe and near Albert Edward 
Nyanza, 4-5000 feet, nos. 7488, 8059. 

E. (§ OUgoIepis) axoitstilobtjs, sp. nov. ; caule erecto 
valido crebro folioso snleato floccoso-araneoso deinde glabro et 
rnbeseente, foliis alte bipinnatisectis subtus araneosis segmentis 
nltimis anguste linearibus debiliter spinoso-acuminatis integris 
vel alte 2-5-lobis lobis saspe basalibus rhachide communi necnon 
rhachidibus partialibus anguste linearibus, capitulorum glome- 
rulis mediocribus permulticapituliferis manifeste peduneulatis, 
globosis, receptaculo communi globose verrucoso, involucri setis 
quam ejus phylla multo brevioribus stramineis phyllis exterior- 
ibus linearibus vel lineari-spathulatis quam intermedia lanceo- 
lata snrsum longe spinoso-acuminata brevioribus et una cum iis 
margine sursum rigide ciliatis phyllis intimis fere usque ad 
medium, connatis acutis, receptaculo partial! undo, corolla bene 
exserta, antherarum auriculis barbatis, achseniis involucri phylla 
intima circiter semimquantibus villosis, pappi setis ima basi 
connatis. 


2 E 2 
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Mab. Masailand, at 8000 feet; G. JT, 8eoU MUiot^ no. 7005. 
Folia usque ad 17*0 ciu. long., jimiora voro Irreviora; honim 
rfiacHs imiiquain ultra 0*l-0*2 cm. diaim ; lobi primarii 
cm. long.; secundarii plenim(]ue ()-8-”l*0 cm. long, ot circa 
0*1 cm. cliam. Pediinculi circa 5*0~8‘0 cm. long., araiioosi. 
Glomeruli 3*5 cm. necnon rcceptaculum conimiiue 1-0 cm. diam. 
Involiicri circa 1*5 cm. long, et 0*7 cm. diam.; lionun aetm 
0*3~0’9 cm. long.; phylla extima 1*0 cm. intermedia usque ad 
1*7 cm., intima 1*4 cm. long. Corolla yerisimilitor alba, in toto 
1*3 cm. long.; tubus 0*45 cm., pilis brevibus glandulosis spaxsi- 
useule iiidiitus. Aclimnia 0*8 cm, et pappus 0*15 cm. long. 

Easily distinguisliablo from its congeners, in addition to the 
characters determining its sectional position, by the weakly 
spinous leaves with their very narrow divisions and rhacliis, by 
the globular glomerules and common receptacle, &c. 

I have not been able to see the outer (common) involucre of 
this plant. 

Caedtjus, Linn» 

C. EiTWEKZORiEKSis, sp. nov.; caule ascendente folioao angu- 
lato sulcato puberulo mox glahro, foliis ambitu oblongo-laneeo- 
latis deorsum lobatis sursum serrato-crenatis lobulatisve amplexi- 
caulibus nunc longiiiscule nunc brevius spinosis membrauaceis 
cito fere omnino glabris subtus pallescentibus adjectis paucis 
prsesertim apicem versus parvis ovatis rarispinosis, capitulis 
parvis paucis (circa 8) ad apicem caulis approximatis miiltifloscii- 
losis, pedunculis abbreviatis sc. quam folia brevioribus,, pedunculis 
propriis ab involucris superafcis vel iisdem mquilongis, irivolucri 
late cyliiidriei circa S-seriatis [)byllis lanceolatis breviter spinosis 
(spinis ssope mox recurvis) dorso oximio nervoso-Htriatis margine 
rigicle cilialatis, receptaculo piano, corollis fere usque ad medium 
partitis, achmniis noudiim ma.turis eylindricis glabris, pa|)|)i sotis 
pluriseriatis fuscis scabridis acluGnia longc exeodentibus, 

HaK Mt, Euwenzori, 10,000 feet; G, BeoU Elliots no. 
8108. 

Folia majora modice 8*0-10*0 cm. long,, 2*5-3*0 cm. lat,; 
minora modo 0*6 cm. long., et vix totidem lat.; lobi 0*5-l*3 cm. 
long.; nervi supra fere plani subtus prominuli et lax© reticulati; 
spinse majores 0*5-1 *0 cm. minores modic© 0*15-0*2 cm. long,, 
omnes basi atratie sursum stramineae. Fedunculus communis 
circa 1*0 cm. long, Involucrum 1*0 cm. long, vel parum majus, 
1*2 cm. diam.; phylla extima 0*8-0*4 cm, long.; intermedia 
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0*6-0"7 cm., intinia fere 1^0 cm. long., liorum spini terminales 
0*1“0%3 cm. long, Eeceptacnli setae fuscae, circa 0"5 cm. long. 
OorollsB in toto fere 1*5 cm., hujus loM 0*6 cm. long. Pappi 
setae 1*0 cm. long. 

Leaves mucli like those of Cardt&us leptacaoithus^ Fres., onlj 
less deeply divided, but with its small heads and shortly spinose 
involucral leaves the difference between this and G. leptaemithm 
is very striking. 

Caeduus xeptacanthits, Fres, 

Mt. Kenia, terminal moraine of sheet glaciation; Dr, J, Wl 
Gregory, Mt. Euwenzori, 5300 feet, and Kiriba, N.E. of Lake 
Tanganyika, 7-8000 feet; G. F. Scott Elliot^ nos. 7609, 8379. 

Var. STEunisfERi, Fngl, 

Tropical East Africa; Rev. W, E^ Taylor, Mau; G, F^ 
Scott Elliot, no. 6961. 

OiTiCTJS, Linn, 

0. POLYACANTHirS, IlocJlSt 

Usambara ; JBuehivald, no. 318. 

Centatjeea, Linn, 

O. Atlmeei, Baher, 

Somaliland, above the Upper Sheik; Mrs, Lort BldlUps^ 
Gan Liban ; Dr, Donaldson Smith* 

Tribe Mutisiaceje, 

Pleiotaxis, Steetz, 

P. TEBKOKioiDES, sp. Hov. Yerisimiliter herhacea, caul© erecto 
tereti rohusto striato albo-tomentoso deinde efoliato sursuin 
sparsim ramoso ramis juvonilibus crebro foliosis, foliis sessilibus 
anguste lineari-lanceolatis acutia basibus caulem laxiuscule 
amplectantibus margine crenulatis rugosis supra griseo-araneoso- 
pubescentibus subtus dense albo-tomentosis, capitulis solitariis 
majusciilis globosis multiflosculosis breviter pedunculatis, in- 
volucri pbyllis circa 7-serialibus extimis (serr. I.-III.) parvis 
una cum interioribus manifest© longioribus oblongo-ovatis intimis 
©longatis et late oblongis omnibus obtusissimis glabris sursuni 
atratis, dosculis exsertis, acbseniis 'anguste cylindricis vel (api- 
cibus leviter coarctatis) sub cylindricis pubescentibus quam pappus 
stramineus paulio brevioribus. 
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Sah. Near Lake Tanganyika; G. F* Scott MlUot^ no* 8352. 

Caiilis 0*4 cm* diam., iutervallis brevibim veBtigiis vcl saltom 
cicatricibus foliorum tmiaitoruin oimatua. Folia circa (M) cm* 
long., 0*6“0*9 cm. la.t. Podunculi circa 2*0“3’0 cm. long., 
araneosi, bracteis parvis scalarifortnibus instrueti. Capitula 
circa 2*0 cm. long, et 2*5 cm. lat. luvolncri pbylla extima 
0'8“0'4 cm. long., fere 0*3 cm. lat.; interiora usque ad 1*2 cm. 
long., intima 1*7 cm, long., 0*4 cm. lat. Corollae tiibi pars 
attennata 0*8 cm., pars ampliata vix 0*2 cm. long.; lobi 0*7 cm, 
long. Acbsenia 1*0 cm., pappi setm usque ad 1*S cm. long. 

Judging from Dr. Hoffmann’s clavis (Eofc. Jahrb. xv. p. 536), 
tliis is nearest Fleiotamu affmis^ 0. Hoffm., a species whieb I 
have not seen. From tMs it differs inter alia in tbe shape and 
size of its leaves and pubescent achenes. According to Hoffmann, 
P. affinis is very like P. rugom^ O. Iloffm., which has heads 
differently shaped from those of Mr. Scott Elliot’s plant, with the 
involucral leaves in many series, there being several series of very 
small outer ones for instance. In this characteristic I presume 
that P. ajpnis shares, this being another and important point 
of difference between it and P. vernomoides» 

ERyTHEOCEPHALTTM, Bentl. 

, E. ZAMBESIAKUM, Oliver ^ ELiern. 

Shire Country, Sotchi; G, P. Scott Elliot^ no. 8535. 

Var. AKGUSTiEOHHM, var. nov. Folia anguste lineari-lanceo- 
lata, crebro serrulata, 0*65-0*8 cm. long., basin vcrsiia 0*7*“0*9 
cm. juxta medium 0*5-0“7 cm. lat. 

Nyassaland; Simons, 

AchieothaxiAMTJs, 0. Ilofm, 

A. MAEOIKATirS, 0. Iloffm, 

Rabai Hills, Mombasa; Bev, W. M Taghr, Near Lake 
Marsabit; Lord Dehmere, 

Dicoma, Cass. 

D. AKOMALA, S07ld, 

Damaraland; T, G, Fen, Nyika Country, N.W. of Lake 
Nyassa, 6500-7890 feet; BicJiard Craioshay, German East 
Africa, TTrigi, 4-5000 feet; G, P. Scott Elliot^ no. 8144. 

Hochstetteeia, DC. 

H. SCHIMPBBI, BO* 

Somaliland, Wagga Mt.; Mrs, L 07 H Fhillips, 
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Peedicium, Linn. (G-erbera, Auct) 

P. Jamesoni {Gerhera Jamesoni^ ’Bolus). 

Transvaal, Pilgrim’s Pest Goldfield; Hev. W. Greenstoeh. 

P. ABYSSiNiCTJM, Iliern. 

Between Zanzibar and Uyni; Itev. W. U. Tailor. Nandi and 
Sliire Country ; G, F. Scott Flliot, nos. 7056, 8604. 

Tribe Cichoeiacejs. 

C.EEPis, Linn. 

C. KILIMANDSHAEICA, 0. Roffm. 

Tropical East Africa; Bev. W. F. Tai/lo 7 \ 

C. PtrppELLii, Soil. Bip. 

Nandi, 7-8000 feet; G, F, Scott Elliot, no. 6987. 

Lactuca, Tourn. 

L. GLANDXJLIFEEA, IIoolc. fih 

Uganda; G. F. Scott Elliot, no. 7328. 

An almost glabrous form. 

L. PARABOXA, Sell. Bip* 

Mt. Euwenzori, 7000 feet; G, F. Scott Elliot, no, 7908. 

SojSichxjs, Tourn. 

8. Bipoktini, AscJiers.f var. piraATiEinxjs, Oliver ^ Miern. 

Eabai Hills, Mombasa; Bev^ W. E. Tmjlor. Macliakos; 
Er. B. L. JRinde. 

EXPLANATION OE PLATE 8. 

Figures more or less magnified unless otherwise stated. 
a-h. Artemkio^ds linearin, S, Moore. 

a. A secondary branch of the plant, nat. size, h, A fiower-head. c. An 
involucral leaf seen from within, d. A circumferential and, G, a central 
(hermaphrodite) floret, f. Circumferential floret seen under compound micro¬ 
scope low power, g. Two stamens showing the long tails and terminal 
appendage of the anthers, h. Style and style-arms from a hermaphrodite 
floret, i & Jc. Achenes of a circumferential and of a central floret respootiyely, 
as seen under the compound microscope. 

Eohnelia vermniokles, Schweinf, 

IIci, Part of a plant, nat. size. HI). A floret at time of pollination. Ho. Two 
of the stamens, showing anthers with sagittate bases and a terminal appendage. 
Hd. A style with the style-arms. He. Achene with a cupular pappus, some¬ 
what like that of Bgapgmophorus. Hf, Part of an achene showing its unilateral 
pappus. 
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' ^ Tlie Use of Liiinoau Specific Names. 

By Hene,t Grotks, U.li.S., and James Geoyes, F.L.S. 

[Road Kith January, 1002.] 

While attempting to revise in some measure the nomcnciatuTO 
o£ BaBington’s ‘ Manual of Britisli Botany ^ in connection witli 
a postlimnons edition of that work, we have Been much impresacul 
with the great diversity in practice among botanists, both here 
and abroad, in dealing with the Linnean specific names, and wo 
have tlierefore thought it desirable to bring before the Society 
some considerations as to the different methods adopted, with a, 
view to a discussion as to which is the least open to objection. 

It seems necessary to arrive at something like an agreeBumt 
as regards the use of the Linnean names, before we can make 
any certain progress in the direction of a stable system of 
nomenelatiire, and a termination of the present diversity of 
opinion, resulting as it does in the contiunal changing of the 
names of familiar plants, which all feel to be so inconvenient. 

The Linnean specific names fall roughly into three groups:— 

(1) Those applied to distinct species, fairly well understood! 
in Linnaeus’s time, and still generally accepted. 

(2) Those which are now considered to include two or more 

species combined by Linnaeus owdng to either 

(a) the imperfect knowledge of the plants at the 
time; or, 

(h) the different ideas then and now as to the 
extent of species. 

(3) Those about which there is more or loss doubt as to the 
proper application, owing to 

(a) the descriptions being imperfect; 

(h) the synonymy (often more iinpoftant than tlu^ 
description) being contradictory ; or 
(c) the confusion arising from changes made by 
Linnsous himself alter the first publication. 

■ With regard to the first group, Those a.pplicd to (listinct 
species, fairly well understood in LinniBus’s time,” nothing need ho 
said, except to point out that they are liable at a future time, 
through advance in our knowledge of the plants, to fall into the 
second group. As an instance of this, we may mention the 
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Common Eyebriglit (JEuphrasia offieinalis)^ wliicli up to quite 
recently 1ms been regarded as a single species, but, in. 
Mr. Townsend’s recent Monograph, 13 species are discriininated 
from this country alone. 

With regard to the second group, “ Those which are now 
considered to include two or more species combined by Limioeus/' 
the methods adopted are:— 

{a) To discard the Linnean names altogether, or to employ 
them fof sectional or mother species only, adopting more 
recent names, originated to represent, more or less 
exactly, the species as at present constituted. 

(Jb) To retain the names for one or other of the segregate 
species. 

The arguments in favour of the first alternative, that of rejecting 
the names, appear at first sight very forcible. Its advocates 
contend that to employ a Linnean name to denote a part only 
of the Linnean species, is a wrong use of words, and is making 
Linniens say what he did not mean, that the provision in tbe^Laws 
of botanical nomenclature ” for adding pro ;parte,^' ex parte Oi' 
the like, after the authority, to show that it is not intended to 
denote the whole of the original species, is really no safeguaixl 
against this misrepresentation; experience showing that although 
such explanations may be added in Monographs and other works 
on a large scale, in the more ordinary use of names, such as for 
labelling and cataloguing, the explanations wmuld be drop)ped, 
besides which, such additions to the authority are undesirable, 
both as lengtliening the reference and introducing an ambiguity. 
It is also contended that by retaining the names for segregates, 
the same name at different dates represents altogether different 
values, and that confusion is likely to arise therefrom. 

In favour of the second alternative, that of retaining the 
name for one or other of the segregate species, it is urged that 
it is, broadly speaking, the plan generally adopted, that it 
conduces to greater stability in nomenclature, and that it 
avoids a considerable and continuous increase in the number of 
names. 

If the limits of the systematic knowledge of plants were 
reached, it might perhaps be desirable to use the names given to' 
the species by the first authors who thoroughly understood the 
limits of each of them ; but so far from this being the state of 
things, species are continually being split up, and to carry the 



S70 MESSES. HENET AKD JAMES OEOTES OK THE 

rejection plan to its only logical conclusion, eacli time one of 
tlicso splits takes place, the residue of the species slioiild also be 
re-immed, as the old inelusivo nanie will no longci'bo applicable. 
The common Biir-reecb of onr ditches allbrd a good exaiuple. In 
the SSpeeies Plantarum’ (1753), Linnaius reeoguiztid but the one 
species, which he named Spargankmi ereetum^ with a var. /I, the 
'Bpargankm non ramonmi of C, Baiiliin. In 1.778,lliidaon split ii|) 
Linnanis’s S. ereetum into two species, using the name ramosum 
for tlie type, atid simplex for Limmus’s var. In 1885, more 
than a century later, Mr. Beeby discriminated S. vieglectum as a 
species. This last is considered by some botanists to be a variety 
of ramosum, and there is, we tbink, no reasonable doubt that it 
formed a part of Hudson’s species. How to carry out the 
rejection theory, Mr, Beeby, wbo, by tlie way, is an advocate of 
that view, ought to have re-namod the other portion of S. ramo- 
mm, for it is quite clear, from the strictly logical position, that 
ramosum minus neglectum cannot be equal to ramosum. We 
should then have two new names instead of one. Then there is 
L. M. Henman’s variety microcarpum of ramosum. Who shall say 
that some botanist will not separate this also as a species? and 
then we must have another name for ramosum minus neglectum 
and microcarpum. This is a comparatively simple instance of the 
consequences of the rejection plan. 

The objection that by the retention plan the same name havS 
two or more different values at different dates, is to our thinking 
more apparent than real, for anyone studying the botanical 
works of past times must txiake himself acquainted witli the 
history of the species conceimcd, whether they bear the same or 
different names. 

Taking the arguments on both sides into eousidcn'ation, w<‘ 
think the balance is in favour of the plan of retaining tlie 
names for one or other of the segregate species; but there arc 
possibly a very few exceptions, e. g., Euhim frwtkosus, of which, 
according to most recent ideas, there are 100 species in Britain 
alone. If we accept this conclusion, the next question is, 
to wliich of the segregate species should the name be applied ? 
and here again there is difference of opinion# Where the 
segregate species are already distinguished as varieties by 
Linnaeus, there will probably be little doubt that his specific 
name should be applied to the type or var. a, but this rule 
would dispose of comparatively few cases, Some botanists have 
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applied the Lijanean name to tlie segregate species represented 
ill Linnaus’s berbarium, but tbia view we do not tbink should 
be adopted. To regard tbe specimens in Linnaus’s berbarium 
as tbe types of bis species, in tbe same manner as those of other 
authors, to our thinking is to display an entire misconception 
of his unique position in this matter. Most of Linnaeus’s 
species are unlike those of later authors, in that they do not 
represent plants discovered or discriminated by Linnaeus, but 
plants already more or less identified, which he has formulated 
as species under binominal names; and the specimens which 
happen to bear the names, often incorrectly, in his herbarium 
afford hut little evidence of what was intended, as against that 
to be gathered from the synonymy quoted and from contemporary 
works. 

Some authors have applied the names to the segregates most 
commonly found in Sweden; hut this view is to our thinking 
wrong, as Liimseus botanized in other countries than his own, 
besides which, as we have pointed out, most of his species are 
the outcome of the accumulated knowledge of earlier botanists. 

Another plan, and the one which seems to us tlie most satis¬ 
factory, is to apply the Limiean name to that segregate which, 
from being the most distinct, and usually also the most widely 
distributed, of those considered to he included in Liniiieus’s 
species, may fairly he accepted as his type. Where there is no 
segregate which stands out from the rest in this manner, we 
think the best course is to retain the name for the residue of 
the species after the other segregates have been carved out of it 
by subsequent authors; but iu applying this principle, it should, 
we think, be quite clear that such subsequently named species 
were discriminated by tbeir authors from the residue, and were 
not merely synonymous names, originated through a misconcep¬ 
tion as to Liunmus’s species. 

As regards the third group, “ Those names about which there 
is more or less doubt as to the proper application,” the two 
courses pursued are:— 

(a) To discard them altogether in favour of later names, as 
to the application of which there is less doubt or no 
doubt at all. 

(h) To retain them for the species for which, from the 
balance of evidence, there is a reasonable probability 
that they were intended. 
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The obvious argiinient in favoui’ of discarding thcs(‘ more or 
less doubtful names, is that in scientillc inati:ers the nearest 
approach to accuracy should bo aiiiual at, and tliat it is therefore 
bettor to use a name wbieh, from being accompanied by a full 
and accurate description, or a sa-tisfactoiy illustration, is known 
to belong to the species, rather than one about tvlucli there is a 
doubt. 

On the other side it is urged that a largo number of the 
earlier post-Limiean descriptions, and many of the more niodorii 
ones too, are open to the same objection as are those of Linineus, 
being of themselves insufficient for identification. What we now 
consider essential characters were often altogether omitted, and 
variable characters of no import made much of. It would be 
equally necessary to discard these, while to do so would involve 
tlie changing of an immense number of names. Moreover, in 
the case of most of the more or less doubtful Linnean names, if 
all the evidence is examined closely, a very strong presum|)tion 
can be arrived at as to the plants that were intended. 

We are of opinion that it is the better coarse to retain, the 
names when, although the descriptions are imperfect and of 
themselves inadequate, there are reasonable grounds for inferring 
that they belong to certain plants. 

The following are a few specimen cases in which Liimseus’s 
names, coming under Group 8, have been set aside or, to our 
thinking, wrongly used :— 

1. IlxPEiiicuM QUADBANorauM, LimuBiis describes this as 
Hypericum florihis trigynis^ caule gmdrato lierhaceo^ and cites 
Hypericum Amjron dictum.^ caule yuadrangulo of J. Bauhiu. 
Eor many years the name was used in this country to denote our 
eomiuon four-angled 8t. efohn’s Wort, a good distinct species,, 
with very eons])ieuous angles to the stem, occurring almost all 
over Europe. Koch, Erics, Sir Joseph Hooker, and others, 
how^ever, have used the Linnean name for the much less distinct 
and less widely-distributed species, which was known as H. dubium^ 
Leers, a plant which it is true also has a four-angled stem, but 
the angles are mueli less strongly marked and are distinctly 
unequal, and its general aspect is much more that of our common 
perforate Sto John’s Wort, H. perforatmn^ Linn, Syme, on the 
other band, altogether rejects the name on the ground of 
ambiguity. We quote his words as a good example of this 
view;— 
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• “ There can be no doubt that Linnseiis under bis Hypericum 
quadrangulum included botb. H. dubium (Leers) and H. tetra- 
“ pterum (Eries); and as botanists are pretty equally divided in 
their opinion as to vvliicli of these two ought to receive the 
name ‘ quadrangulum/ it is much better to abandon an 
appellation which really belongs to neither exclusively, when 
“ the two plants have distinctive names of their own. In the 
^‘Linnean Herbarium, H. quadrangulum is represented by a 
“ specimen of each of the two species ; and that being the case, 
“ it is of no use trying to determine to which of the two he first 
“ gave the name quadrangulum, or which is the common Swedish 
plant; there is evidence to show that he considered the 
species extensive enough to include both.” (Eng. Hot. ed. 3, 
vol. ii. p. 153.) 

How to our thinking Smith and tlie other earlier modern 
British botanists were right in applying the Liiinean name to 
jhe distinct widely-distributed conspicuously four-angled plant; 
and Koch, Tries, and the rest are wrong in using it for the less 
distinct, obscurely four-angled plant, and Syine and his party are 
also wrong in rejecting it on the ground of ambiguity. There is 
not the least doubt that Linnmus knew the more distinct plant, 
for there is a specimen in his herbarium; it is not likely he meant 
the less distinct plant exclusively, and the fact that there is a 
specimen of the latter also in his herbarium under the name, is 
no proof that he meant to include it. 

2. Eosa EoLAnTEKiA. This is an instance of a Linnean name 
having been incorrectly applied, or rejected, through alterations in 
the specific characters introduced in a subsequent publication. 
The plant referred to in ‘ Species Plantarum,^ 1753, p. 491, was, as 
pointed out by Woods in this Society’s Transactions, xii. ( 1818 ) 
p. 208 , clearly the Sweet Briar. In the second edition of ‘ Species 
Flantarum,’ however, Linnmus introduced characters of B- lufea, 
and some authors have applied the name to that species, but the 
majority of writers in recent years have discarded it altogether. 

3. Epilobium tetraookum. The description of this in 
" Species Plantarum,’ 1753, p. 348, reads ‘‘ EpiloUwn foliis 
Imiceolato-linearihus denticiHath imis oppositis catde tetragono, 
Sauv. Ilonsp, 75.’^ Tahernsemontanus’s plate (Ic. 854) which is 
cited does not agree with the description: the specimen in 
Linnaus’s herharium is M. rosemi, Schreh., and in the second 
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edition of ^ Species Hantarum ’ 'the loaves are described as 
** laneeolatis” Professor Hiiussknecht, tlie nionograplior of th «3 
genus, lias rejected the name in favour of tlio comparatively 
recmit ]U2)ilohkm aikahmi, Grisebaeh, and his oxainplc is followed 
by some botanists in this country, 'Wo think, however, inasniiich 
as tlie original description clearly indicates the one plant, tho 
contrary evidence of the plate, the speciinens in the herbariiiin, 
and Linmeus’s subsequent amendment of tho deseription, should 
not weigh against it. If, however', these three points were taken 
into account, and the species construed as including E, ainatum^ 
E. ohscunmiy and E. romton^ according to the view advocated, by 
the process of exclusion, the first-named would still boar tho 
name of E. Utragomm* 

4. Emlobium almnum. The descripition in ‘Species Plan- 
taruin,’ 1753, p, 348, reads Epilohium foUk oppositu ovato-* 
lanceolatis integerrlmis siliquis sessilihus caule repenfe. The 
habitat given is “ Alpibns Helveticis, Lapponieis.” The clraracter 
of the fruit being sessile is evidently an error. The specimen 
ill Linnasus^s herbariiiin is E- lactiflorum^ TIaussk., an Arctic 
species. The name has been piretty generally, and rightly as we 
think, applied to the most distinct and widely distributed alpine 
species, which answers fairly well, and better than any other, to 
the deseription, but Haussknecht and others have rejected it in 
favour of E. anagallidifolium^ Laiiiarck. 

Our conclusions are that it is desirable, in dealing with 
Limiean specific names, in all doubtful (-asea to disregard speci¬ 
mens altogether, and also to disregard any modifications made 
in his subsequent publicjitions, and, as far as possiI)]e, to rely on 
the original descriptions, in eonjunciion -with the references to 
earlier aiitliors—construing the species iibcM’ally. 

Then, as regards Group 2,—to rei.aiu tlie name I'or iho type 
if such is specified, or, if none, for the species wliich may be most 
fairly regarded as tho type; and in the absence of sueli a species, 
for the residuary species after others have been cut off. 

As regards Group 3,—uidess the evidence is liopelessly vague 
or contradictory, to retain tho name for the species for ’which 
the weight of ©vidence points to its having been intondecL 
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On some Species of Biscliidia with Double Pitcliers. By H. H. 
W. Peabsoist, M.A., E,L.S., Assistant, Eoyal Botanic 
G-ardens, Kew ; formerly Frank Smart Student of Botanyj. 
Gonville and Cains College, Cambridge. 

[Bead 5fcli June, 1902.] 

(Plate 9.) 

Intboductiok. 

Ik his account of the AsclepiadaceaB of British India, Sir Joseph 
Hooker quotes ^ Griffith’s description of Dischidia coonplex^ 
a Malacca species which is represented in tlie Kew Herbarium 
by a single imperfect specimen. In this descrij)tion reference 
is made to the remarkable double pitchers which the plant 
possesses. Although first noticed almost 50 years ago, no 
investigator has taken them in hand, and all that we know about 
tbem is contained in Griffith’s rather meagre note. Sir ’William 
Thiselton-Dyer therefore suggested that I should study the 
morphology of these curious organs, and endeavour to elucidate 
their bearing upon the mode of life of the plant. 

Griffith’s original account occurs in his *Notula> ad Planfcas 
Asiaticaa’ (part iv. p. 50), and the complete description of the 
pitchers as it there appears may be reproduced. It is as. 
follows :—“ These ascidia are very complete (? complex), pre¬ 
senting a rather small orifice near the petiole, the outer margin 
of this orifice being inflexed and formed into a second pitcher 
much smaller than the outer one, opening on each side by an 
oblique aperture, deeply lobed or furrowed on the upper, carinate 
on the lower side. A transverse section makes it very reiiifomi. 
The cavity of the outer pitcher [is] crammed with radicles, the 
inner surfaces of both [being] lurid purple with inconspicuous 
white spots.” 

On looking through the specimens of the genus Dischidia 
in the Kew Herbarium, I found three other species possessing 
double pitchers very similar to those of D, complex^ Of these 
also the material available was entirely in the dried condition,. 

^ Elora o£ British India,’ vol. iv. p. 51. 



:]70 mi, IT, H. W. PEARSOK iW SPECIES OF 

One was represented only by the typo specimen, wliicli it was 
important to disturb as little as possible ; the other two 
possessed each one pitcher. The observations, a;i;i aceoioit of 
■which follows, are therefore founded upon a strictly limited 
:number of pitchers, and these not in i;he most fiivoiirablcT 
condition for investigation. 

The four species in which these double pitchers occur arc: 
(1) DiseJiidia comples^ Griffith (Malacca) ; (2) D. pectenoules^ 
IL IT. W. Pearson (Philippines); (3) an imdescribed species 
represented by a single leafless and flowerless speeiineii collected 
at Kuching, Borneo (Ilaviland, 2015) * ; and (4) a second iiiir 
described species of which there is only one ecpxally imperfect 
specimen from Baiigarmassing, Borneo (Moilej/, 525). 

The pitcher of D, B,a0esiana lias been studied in detail from 
a morphological point of view by Trenbt, and anatomically by 
JScott and Sargant +, These and otlier authorities are in perfect 
agreement as to its morphology and, as is now well known, 
regard it as a modified leaf the apical growth of which is 
-early arrested, A rapid growth of the central portion of the 
morphologically upper surface ensues, resulting in the formation 
of a hollow pitcher the inner surface of which is homologous 
■with the lower surface of the leaf. The organic apex of the leaf 
is at a point in the margin of the pitcher exactly opposite the 
insertion of the petiole. Additional evidence of the correctness 
of this view has recently been furnished by a plant in cultivation 
.at Kew, which shows a series of transitions from tlio normal 
leaf to the pitcher §. 

That the descriptions which follow may bo more intelligible, 
it may be stated at once that the pitchers wliii(*h form, the subject 
of tins note are equally to be regarded m modified loavoB. 
Their formation is no doubt similar to that deBcribed for 
JX Baffledana^ but witli certain modifications the nature of 
which will be discussed. 


Mounted oil tbe same sheet with this speoimeu are lotdy branches which 
strongly resemble those of .D, honmmkf Becc., which is not known to possess 
ascidia. I believe that these are tw'o distinct species under the same Collector’s 
number. 

■|’ Treub, M,, Annales du Jardin Botanique de Buitemorg, vol. iii. pp. 13-30, 

I Scott, B, H., and B. Sargant, Annals of Botany, vol. vii. pp. 243-260. 

§ Thiaelton-Byer, W. T., Annals of Botany, vol. xvi. pp. 305-309. 




BISOHIDIA WITH DOUBLE PITCHEES. 


B77 


Of the four species here dealt with, that from the Philippines 
may conveniently he considered first, as its pitcher is in some 
respects less complex than those of the other species, I am 
unable to assign it to any hitherto published species, and as one 
of the two specimens possesses fiowers as well as foliage-leaves, 
it is here described. 

PiscHiDTA PECTBKOIDES, H. H. W. Pearson, sp. nov. Plants 
epiphyta, volubilis, glabra. Polia ovata vel elliptico-ovata, 
crassiuscula, acuta, basi* angustata, breviter petiolata, 1-1| poll, 
longa, poll. lata. Ascidium brevissime petiolatum, duplex, 
solitariuni in nodo; exterius pecteniforine, coinplanatum, margine 
distale rotundato breviter 2-alato, orificio parvo subter petiohmi 
basi depressionis infundibularis angustm instructuin, plicatura 
exteriore basi propinqua mai’gini distali subparallela instriictum, 
2-2| poll, longum, 1|~2 poll, latum; interius sulco raedio 
utrinque, margine libero assurgente 3-lobato (lobo medio nonnun- 
quam obsolete) instructum. Pacemi breves, paucifiori, rainulis 
brevibus axillaribus terminales. Flores parpurei, pedicellis 
glabris circ. 4- poll, longis siiffulti. Oali/:r alte 5-lobatiis ; lobi 
membranacei, ovati, apice obtusi vel rotmidati, vix carinati, 
marginibus parce minutissimeque ciliatis, cetcrmn glaberrimi, 
circ. poll, longi. Corollce tubus urceolatus, extra glaber, intra 
pilis longis tenuissimis erectis villosus, poll, lougus; lobi 
lanceolati, acuti, subanthesin erecti, glabri, intra carinati, circ. 
I lin. loDgi. Coronce squamm 5, tubo stamineo affixse, inem- 
branacejB, erectse, apice 2-fid3B, lobis lougiusculis recurvis. 
Anthers erectse, marginibus apiceque membrauaceis. StUpm 
complanatum, obsolete 2-lobatum, vix e antlieris exserfcum. 
Folliculi non visi. 

Philippine Islands. Luzon: Zombales, Loher 4066; Moiii:- 
alban, Monte Bugo, Loher 4066 a. 

Structicre of the Pitchers, 

The aacidia of D. pectenoides are solitary at alternate nodes, 
being separated by pairs of ordinary foliage-leaves (PL 9. fig. 1). 
They are large flat structures (the largest measuring 2|x2 in.), 
ill shape resembling a pecteu-shell, and are inserted by very 
short petioles. About | an inch from the insertion, and almost 
parallel to the distal margin, is a projecting fold which is not 
seen in the other species (PL 9. figs. 1, 2,/.). When the 

Ll'Nisr. JOUEisr. — botany, vol. xxxv, 2 e 
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pifcclier ia ]‘einoved from tlu*. brjuiclij a narrow fiiinif^l-isIiapcMl 
dcproBHioB iw disclosed ('IM. 9. lij**. 5, d.), A,t the boldoin of lids 
deprossiosi, iininediatadj iindoriK'afc'h tiu^ poi,iol{% is sitiiati'd the 
narrow orifice whi(di f^ives into the Hiain cavity oi’ lh(^ pitrliio’. 
Its course is kchmi on rcinoviTig a portion of tlie wall (fig, a- 
poiiiter, /a, is inserted into tlie orHic(‘). One or two roots 
arising from the petiole or from points on the stem close to it 
enter the pitcher through the orifice (fig. 3, /’.) and give rise to 
niimerons branches, which in some cases almost fill the cavity. 
TIjo greatest long diameter of the fiiniiel-shaped depression is 
12-13 mm., that of the orifice being 2 iinn. Ifig. 3 also shows 
lire remarkable structure wliicli may bo called tlie inner 
pitcher,” It is formed by tbe inflexed margin of the outer 
pittdier. The infloxioii takes place in, the fuiincl-sbap(‘d 
depression opposite to the insertion of the petiole (Jig, 3, 

The infiexed tissue is dco])ly grooved on tlu‘ side towmrds tlu^ 
petiole—tliUB foianing three sides of the dejjrcssion—uind (*orr(?- 
spondingly convex on, the other side. This neck, of iissm^ is 
considerably thicker than tlio wall of the inner pitcher. The 
neck passes dii'ectly into tlie main cavity, at once expanding into 
the broad thin wall of the inner pitcher, whicli is quiiddy bent 
upwards through 180°, until its free margin rests almost in 
contact with the convex side of the neck (fig. 3, m,). The 
pocket thus formed is almost divided into two by a di‘ep groove 
(fig. 4i, which extends in the middle line from the free margin 
to the bottom of the pitcher. Tlie margin shows two lateral 
lobes (fig. 4, median lol)(‘, which, however, is not 

always present (fig. •{<, ap*). Very minute glandular hairs are 
abundant on botli walls of tbe inner and on the inner wall (,)F the 
outcyr pitclun*. 

The description just given will almost apply also to the 
Bornean specimen collected by llavilantl (2015). The outer 
pitcher is approximately circular in outline (FI. 9, iig. 5). The 
inner one is smaller than in JJ, pedenouks^ hut shows indications 
of a higher degree of complexity* The character of the involution 
is the same, but the lateral portions of the free margin are 
continued upwards farther than in the last species, thus forming 

My material does not enable rae to ascertain the exact place of origin of 
these roots. The question is discussed with reference to IX Ikfflmana by 
Walh'ch (PI. As. Ear. vol. ii. p. 36), Treub (Ann. Jard. Puit. iii, p. IS), and 
by Scott & Sargant (Ann. Bot. vii. p. 259). 
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a more complete pitclier (PL 9. fig. 6 , m.). The median lobe, wliieli 
occurred in at least one specimen of D.jjeetenoides (fig. 4, aj}.), is 
absent. The median groove seen iu that speeiea (fig. 4, y.) 
is present, but extends rancfi fartber, for, starting at the margin 
(fig. 6, y.), it passes round the base of the pitcher and is con¬ 
tinuous on the other side with the groove of the funnel-shaped 
depression (gd.). It should further be noticed that the wall of 
the inner pitcher is thickly beset with yery small glandular 
hairs. Similar hairs are found also on the inner surface of the 
outer pitcher. The inner and outer walls of both pitchers 
retain, even in tlie dry condition, abundant traces of a lurid 
purple colouring-matter, which was probably more generally 
diffused duritig 

The Malacca species, D. compleco^ G-riffitlds account of which 
has already been quoted, may next he considered. The inner 
pitcher, though differing much in form, may conveniently be 
compared with that of Haviland’s plant. As to the shape, 
the one figured is probably abnormal (fig. 8 ). The presence 
of an insect-puncture (fig. 8 , pu.) suggests the belief that some 
degree of liypertropliy may have been caused thereby. I am, 
however, unable to confirm this view by examining further 
material. The involution of the sides of the inner pitcher is as 
complete as in the preceding species (fig. 8 , m,). A deep median 
groove runs from the free margin to the base, round wliich it 
passes, disappearing at the point x (fig. 8 ). The median lobe is 
obsolete, or represented only by an inconspicuous projection. 
8 mall glandular hairs are abundant on both inner and outer 
walls of the inner and on the inner wall of the outer pitcher. 

The I^ornean specimen collected by Motley (525) shows a 
more advanced type of structure. The inner pitcher is deeply 
iwo-lohed (figs. 9, 10), owing to the deepening of the median 
groove, wliich is as extensive as in Havilaud’s plant. The free 
margin, instead of resting against the neck as in the preceding 
species, is again indexed, forming two covered passages, one 
leading into each lobe of the pitcher. This is seen in fig. 10 , 

^ In Wallich^s figure of j9. Bafflesiam (PI. As. Ear. vol. it t. 142) the 
outside of the pitcher is coloured reddish-brown. Treub (Ann. Jard. Buit. iii, 
p. 18) in noting this points out that neither Wallich himself nor G-rifTith 
mentions the presence of colouring-matter in the outer wall of the pitcher, and 
further states that he has never seen the pitchers of the Buitenzorg plants sO' 
coloured on the outside. 


2b2 
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■wliicli represents one lobe of the pitcher seen frtun witliiii, 
a portion of the near lobe seen in PI. 9. fip^. 0 having bcMni 
removed. This pitcher also is ihickly covered ])otii outside and 
inside with small glandular hairs, ami similar haii's n.rc,^ ])rcsent 
also on the inner wall of the outer pitober. 

Morphology. 

The material available furnishes very little direct evidence as 
to the morphology of these complicated structures. A, com¬ 
parison with what is known about the pitcdier of .D. Maffloilann, 
affords, however, fairly clear indications of the probable course 
of events. The first modification of the type found in. ,Z). Baffle- 
siana is the flattened form of all these double pitchers, which 
suggests an organ formed by two leaves with their margins 
united. If, however, this view he entertained for a moment, it is 
at once dispelled by an examination of the structure. iriu‘, 
principal vein, obviously homologous with a mitlrih, traverses 
the margin of the outer pitcher from the petiole to the orifice, 
whore it divides into two or more branches, though it is not cleaT 
that either of these enters the wall of the inner pitcher. Tlio 
pitcher must therefore be regarded as a single leaf. The same 
observation disposes of Lindley’s suggestion (to account for the 
origin of tlie pitcher of D. Raj}leslana\ that it is a leaf the 
margins of which are united Such evidence as there is, 
however, seems to support the now accepted explanation of the 
morphology of the pitcher of D, Bajfflesimia wliitdi has already 
been outlined (p. 37t)), and wo must suppose tlu! (louhle pitcher 
to bo formed xi|,)on tlic same plan. In other words, the outer 
])itcher of these doublc-pitcdiored forms is part of a modiliiMl 
leaf, strongly reflexod on both sides from the midrib, whoso a|)ex 
and base, by the growth and consciqnerit curvature of the iutor* 
mediato portion, are closely approximated. In considering the 
origin of the inner pitclu'r, wo must revert once more to 
D. Baftesiam. I have copied two figures of the pitcher of that 
species, one (fig. 11) from Beccari t and the other (fig. 12) from 
Treub Pig. 11 shows the inside of the attached end of the 
pitcher. The apical lobe projects into the cavity of the pitcher. 
The apex of the inflexed lobe {op.) is the morphological apex of 

^ Lindley, ‘ Introduction to Botany,’ i. p. 302. 

t Beccari, ‘Malesia,’ vol, ii. Tav. 01. fig. 5. 

I Treub, Ann. Jarcl. Buit. iii. pi. 4. fig. 8. 
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the modified leaf. Treub’s figure (12) shows a median longi¬ 
tudinal section taken in a plane at right angles to that of 
fig. 11. Here the apex of the projecting lobe {a]},) is shown 
to be slightly incurved. The obvious inference is that the 
inner pitchers under consideration have been formed from the 
indexed apical lobe, which in D, B>afflesiana projects into the 
cavity of the pitcher, but has undergone no further complication. 
It would appear that the apex has become again inflexed by the 
growth and resulting curvature of the morphologically upper 
surface (seen enface in PI. 9. fig. 11) between the apex and tlie 
‘"‘neck.” On this view the morphological apex of the leaf is 
represented in B. pectenoides by a small projecting tooth 
(fig. 4, ap,) : in D. complex and in Haviland’s specimen it is 
situated in a similar position at the summit of the nmdian 
groove (figs. 8, 6, y.) ; while in Motley’s specimen, owing to the 
further inflexion of the free margin, it is directed downwards 
into the cavity of the pitcher (fig. 10, ap^. It is of interest to 
enquire whether the inner or the outer pitcher was first formed. 
It has been shown, in the very youug pitcher of D. Rafflesiana^ 
(3 mm. long), that the growth was most active and the tissues 
showed least difierentiation in the region immediately behind 
the apex. In a more advanced pitcher (1 cm. long) growth at 
the base and apex had ceased, but was very active over the 
whole curved surface. And as at this stage the pitcher “ has 
attained its definite form,” it does not appear that apical growth 
is resumed. I therefore suggest that in these douhle-pitchered 
forms the involution of the apical portion of the leaf which gives 
rise to the inner pitcher takes place early in the formation of 
the organ, and precedes the general growth of the central 
portion of the leaf which produces the outer pitcher. 


functions of the RitcJiers* 

The functions of the pitcher as a whole, and of the inner 
pitcher in particular, remain to be discussed. At the outset, I 
am conscious of the danger and dissatisfaction of founding 
views as to function on such evidence as my material furnishes. 
At the same time, such indications as the pitchers examined 
do afford are of so striking a character that, in view of 


^ Scott & Sargant, Ann. Bot. th. pp. 253-4^^ 
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tlio diilcultj of studying tlio living plants under natural 
conditions, tliey sliould not be disregarded. Such suggestioiiH 
as 1 shall put forward will, I trust, result in stinuilatiiig tlK‘ 
interest of botanists who may be in a position to eonfiriu ui* * * § 
disprove them. 

A fairly complete study of the pitcliers of D. MaJ/lesiana by 
numerous investigators leads to the conclusion that they are to 
be regarded as living ‘‘dower-pots.’’'^' They are well supplied 
with a root-system ; they contain usually water and soil. The 
double pitchers undoubtedly serve the same purpose, and my 
object now is to show that they are very specially adapted to 
this end. 

All four species are epiphytes, and probably rcscinblo 
D. Bafledana in having an entirely advenlitioiis root-system. 
In addition to the roots already mentioned which branch inside 
tlie pitchers, they bear others which serve to attach the plant to 
the bark of the host. The latter may be assumed to iiave also 
an absorptive function as in D. MoJ}lesiana'\* "With or without 
dissection, I have been able to examine the contents of about 
9 pitchers. Tiiey all contain roots in the outer pitcher, but 
none at all in the inner. In all cases more or less soil t ib 
present in the outer pitcher among the roots ; and it seems tluit 
the greater the amount of soil present, the greater is the 
development of roots in the outer pitcher. Groom believes this 
to be the case in the pitchers of D. liafflesiana §. It has been 
clearly demonstrated that soil-particles in the pi tellers of that 
species are attached to the root-liuirs in a perleetly normal 
manucr ||, and there is every xmasoii to believe that tlio solids 
form a not uniiiiportant source of the food-supply oi' tli(3 plants. 
My material being entirely in a dried condition, there is no dirtast 
evidence as to the presence of water in the pitchers. That the 
roots must be supplied with moisture is obvious. Tlio presence 
of numerous stomata on the inner surl'aco of the outer pitclujr— 

* Thiseltou-Byer, Ann. Bofc. vol. xvi. p. 

t Groom, Annals of Botany, vol. vii. p. 2)30. 

i The term “soil” is used in a wide senso to inedude tlio organic niKl 
inorganic dteis in the pitchers, the nature of which it is usually impossible to 
determine. 

§ Groom, 1. c, pp. 227, 228. 

11 Groom, Lc, p. 227, pi. 10. fig. 10; Scott & Sargant, Ann. Bot, \oI. vii. 
p. 260, pi. 12. fig., 11. 
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very similar in form to those from the inner surface of the 
pitcher of D. Mafflesiana figured by Grriffith^—is important 
ill this connection. The modified leaf of Discliidia^ from the 
slightly concave organ of D. Gollyris to the highly complex 
structures we are considering, is obviously of service in the 
water-economy of the plant, since it renders transpired water 
available for re-absorption by the roots f. That rain-water and 
tree-washings also find their way in through the orifice must 
certainly happen at least in some positions of the pitcher. In all 
cases it appears to be fixed in the same plane as the branch 
on which it is borne (PI. 9. fig. 1).- The petiole being very 
short, the mouth of the funnel-shaped depression is in close 
contact with the surface of the branch. In D. pectenoides the 
orifice of a pitcher on an erect branch is directed upwards 
(cf. figs. 1 and 3). My material does not prove this in the case of 
other species, but on morphological grounds it is in the highest 
degree probable. But the fact that the plant is a climber must 
not be overlooked. If the stem is erect, the position of the orifice 
in D, loectenoides (and probably in the other species also) will be 
such as to prevent the entrance of rain-water or washings. 
But, owing to the climbing habit of the stem, comparatively 
few of the pitchers are likely to be in such a case. A very 
slight inclination of the stem would place the orifice in such 
a position that the inflow of water would he possible. 

The small size of the orifice and the occlusion of the wider 
opening of the depression of the stem would seem to efiectively 
])reclude the possibility of any considerable amount of solid 
matter being washed in. G-room’s view with regard to the solid 
■particles in the pitcher of D. llaffiesimia is tliat they are brought 
ill mainly, if not entirely, by ants. This opinion is supported 
by Bidley’s observation J, that earth similar to that found at the 
foot of the host tree is present in the pitchers. Then we have 
Treub’s statement relating to the same species. ‘‘Les ascidies 
sont devenues de veritables nids de fourmis, abritant des ceutaines 
dhixdividus et beaucoup de larves”§. Treub’s words would 

^ Griffith, Trans. Linn. Soc. vol. xx. tab. 17. fig. 4. 

+ Groom, Ann. Bot. toL vii. p. 228; Karsten, Aim. Jard. Buit xii. 
(1895) p. 167 ; Thiselton-Dyer, Ann. Bot. vol. xvi. p. 368. 

J Groom, t c. p. 229. 

§ Treub, Ann. Jard. Buit. vol. hi. p. 29. 
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alinoBt describe tlio slate ot afluirs in the pitchers of ./X pee- 
ie-noidcs and of Motley’s "Boriienii plan!. outer pitcher 

of the hitter was “ craiuiucdrooi.s, a'moii|L,r which w(‘re 
the dead bodies of uiniua’ous aiits and a <jiuuitity of djirk- 
coloorcid soil. inixu* pitcher was full of ani.s’^, a fiw 

of whicdi were (examined by Coloiud IJinglianij who kindly 
informs nio that ‘‘ the specimens were unfortunately in £ra‘»*- 
nieiits, but, as well as I could make out, they boloni,^ to tlio 
g'eiiiis Dolielu)dcnL% and are probably D. hiMereulaim^ Mayr, 
xvlnkdi is spread from India to New Giuman” In the pitclun* of 
1), jjvctenoiden fragments of ants were present which Colonel 
llingbam idtmtifh's as probably a speedes of ylpl/c/mjf/anter a 
genus nnincroiiHly i*epr(‘Sonted in, the Indo-Malayan region. A 
larg(‘ number of ant-pupa,‘ were also found in the samo pii(‘hert. 
The pitciluirs of 2X eomjde.v and of Haviland’s Bornean sjusciimm 
\verc,‘- w(dl supplied wHh soil, hut contained notln'ng that 1 could 
rc'cognizo as ant-remaiuR. But it is needless to point out that 
the absence of insect-remaiim from dried plants proves nothing 
excerpt that th(3 insects, if present when the plant was collected 
took an early opportunity of leaving. 

We have, then, four species bearing pitcdiers into which soil 
cannot find its way by the action of gravity. 8oil is, however 
present in marked quantity. It is also proved that ants frequent 
the pitchers and make their nests in them. There is no cvideiico 
of any other means by whicli solid matters can find their way in. 
The coucluBions on these grounds seem to bo pcirfeed;lyjlist,ilia,ble 
(I) lliat tlu3 '‘soil” in the pitcliers is brought in by ants as 

A cjunivorDUH rnn(‘<lon hasluMMi sugg<\sf(Ml for tlio pi I of ./K 

(])ol|iin(), Nuovo (lioni. llol. Itn.limu>, vol. iii. pp, 17-1.0, and Malpighiu, 

vol iv. pp. h*l-17), and, allhotigh tlicn.uiro now uo grounds for holioviiig tluHto ho 
th(' ouHo, il, was not, on Lho of il, ahHurd to supposi^ tiuit llu^ innor pif,(‘li(»r 

tnighi s(*rvo such a purjioHi^ I thoro.foro Huhmit.UMl ihm) nuts to cundiil 
inioroHCopic ex}tmiuation, hut their reiualns showod no sigus of' having inupr- 
gone anytlinig of lho na.turo of a <ligo.stiv<,i proooKS. 

t Dr. Fcirol figuros a, pasto-board’* uosf, of DolivJmhniii IniuhercuhJes fVoin 
Bangkok. At tlio samo time iio statos that “ tho cliiof foaturo of ant 
arcliitecinre is its irregularity/’ fudging from tlio detaihs given of tho various 
formfi of nest adopted under diiroroni, conditions by th.o Hamo apecios, there 
would bo nothing surprising in the fact that this epeoiea eliould nest in two 
sucli different places as a paste-board structure on the bough of a tree and the 
cavity of a .2)w/n*dm-pitcher. Species of Apfmiotfader arc stated to use earth 
as a nesting^material (Ford, Siriithsonian Eeport, 181)1, pp, 480 400 ni ivi 
%.15.) ' ■ ' 
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nesting-material; (2) that the pitchers have no other adequate 
source of supply. To what extent the welfare of the plant is 
dependent upon the food-materials obtained by tliese pitcber- 
roots is unknown. Their abundant development and their 
behaviour towards the soil in the pitchers, point to their being of 
no inconsiderable importance. These four species of BiscMdia 
must therefore be regarded as myrmecophilous to a marked 
degree. 

The presence of ants in the pitchers being highly desirable 
from the point of view of the plant, w'e are led to enquire what 
special characters, likely to be attractive to ants, tbe pitchers 
have acquired. In the first place, they are convenient shelters 
and nesting-places, and it may be presumed that the narrower 
entrance and more commodious form renders them more suitable 
for these purposes than the simpler pitchers of D. Bnfflesiana. 
Tbe danger of drowning Avbicli is risked by ants nesting in the 
pitchers of D. Baffiesiana must be considerable, though drowned 
ants are stated to he rarely found ^*. The branching root-system 
entering through a comparatively large opening (4 mm. in diameter 
in adult pitchers grown at Kew) would seem to provide them with 
abundant means of escape in case of a sudden rise of water in 
tbe pitcher. But they do not always escape; Wallich records 
tbe presence of a great number of small and harmless black 
ants, most of which find a watery grave in tbe turbid fluid which 
frequently half fills the cavity ” f. But whatever the danger here, 
it is almost certainly greater in a nearly closed pitcher, such as 
we are considering. We can hardly imagine ants with their 
pupiB making their escape through an orifice 2 mm. in diameter, 
already partially filled up by roots, and through which a stream 
of water is entering. Attention is at once directed to the inner 
pitcher as a possible refuge during a temporary flooding of the 
outer one. As any of the figures will show, the opening into the 
inner pitcher is entirely on the convex side of the neck. On the 
other side the neck is concave, and provides a channel down 
which a liquid entering the orifice must perforce be directed. 
Indeed, it is difficult to see how any water can enter the inner 
pitcher until the outer one is at least three-quarters filled; and 
this holds good for any position of the organ in which water can 


^ Groom, Ann. Bot. voL vii. p. 233. 
t Wallich, PI. As. Bar. voL ii. p. 36. 
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flow into the outer pitcher. If this be a possible fiiiicbioii of 
the inner pitcher, it is not without interest to note that it has 
recently been suggested that ants resort to the Cccropias and 
other myniiecophilous’’ plants of the Amazon Valley only in 
situations and under circumstances in which there is danger of 
their nests being flooded if made at a lower level'-’h 

Inside the three inner pitchers of D. jpectenokles which 1 was 
able to examine, I found a large number of small irregularly 
shaped masses which were quite sweet to the taste. Between 
the teeth they crumbled like so much chalk. On examining the 
wall with a view to ascertaining their origin, I found tliat the 
outer tissues of the convex side of the neck were in an advanced 
stage of decomposition. Yellow strings of cells embedded in 
mucilage hung from the wall, and were clearly the source of the 
yellow masses in the pitcher below. The appearance was very 
remarkable, aud one who saw the most marked of the three 
cases aptly likened it to a stalactite. When submitted to 
microscopic examination, these masses were seen to consist of 
parenchymatous cells with highly cuticularized walls, aud here 
and there a tracheid, embedded in mucilage whicdi quickly 
swelled up in water. The blue colour with copper sulphate and 
potash, cliaracteristic of cane-sugar, was obtained. Numerous 
lungus-hyphas were present in the mucilage. Signs of a similar 
decomposition were detected here and there in the w^all of the 
outer pitcher, usually in places were a callus had been formed. 
The callus appeared to be the result of an injury—probably au 
ant-puncture,—wus circular in shape, and usually luid a circular 
depression or hole in the centre. A transverse Ksection showed 
a layer of periderm, beneath which was a mucilaginous mass 
embedding ordinary parenchymatous cells, some with sipparoutly 
unaltei^ed cellulose-walls, others in which the wall was stroiigly 
cuticularized. Eungus-hyphm occurred hero as in the former 
case. I did not observe a similar decompo.^ition in the pitchors 
of the other species, but owing to the very limited sup[)ly of 
material I am unable to say that it does not occur. Tliia is 
obviously a pathological condition, and is probably brought 
about by the combined action of ant-punctures and fungus- 
growth. It is strongly suggestive of that form of tissue- 
degradation known as “ gummosis.’’ The presence of sugar in 
the product of decomposition suggests its use by the ants as a 

^ Buscalioni & Huber, Beiheft zum Bot. Oentraibl. Bd. ix. (1900) pp. 85-88. 
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food-sill)stance. From its production in siieb large quantities in 
llie inner pitclier, we may perhaps suppose that this stnicturo, in 
D. jpectenoides at least, serves also the purpose of a feeding- 
ground. 'Whether the fact that the wall of the inner pitcher is 
usually bitten through in one or more places has any connection 
with the presence of this sweet substance, it is impossible to say. 
Tn this connection attention may be directed to the profuse 
supply of short stalked glands. They appear to he very similar 
in structure to those present in D. Baffiesiana With regard to 
the latter the authors state : ‘‘ It is quite evident that they have 
nothing to do with any function of the mature pitcher—first, 
because they occur indiscriminately on ordinary leaves and on 
pitchers; and secondly, because they become functiouless and 
are cut ofl: by periderm, long before the pitcher is mature ” f. 
This may be equally true for the double pitchers. I was, how¬ 
ever, unable to see that the glands in these pitchers were cut off 
by periderm ; and, as far as 1 was able to judge from the nature 
of the materials, their appearance suggested no loss of function. 
When the living plant can be studied, the possibility of the 
secretion of these glands being palatable to the ant-inhabitants 
w'ill be wmrthy of consideration J. 

The mesophyll of the walls of both pitchers consists normally 
of parenchymatous cells whose w^alls give the cellulose reaction 
with Stdiulze’s solution. The epidermis (inner and outer) is 
composed of small cells with cuticularized w'^alls, the outer walls 
being for the most part strongly arched and finely grooved. 
Within the mesophyll the much-branched “cells’” of the lati- 
ciferous system are abundant (fig. 18, la,). Microscopic exami¬ 
nation of the inner surface of the outer pitcher revealed the 
presence of a dense waft of superficial m 3 ’celium which was 
easily removed on the point of a needle (fig. 18, mpj,). The 
growth of this mycelium appeared to be radial, starting from 
the centre of a curious rosette-like structure (fig. 13, ro,\ formed 
by shorter hypbsa of a peculiar character. These bore a profuse 
crop of minute abstracted gemmae. At the centre of each rosette 
the tissue of the pitcher-wall appeared to have been punctured. 
A precisely similar mycelium was present on the inner surface of 

* Scott & Sargant, Ann. Uot. vol. vii. pi. 11. fig. 4 a. 

t Scott & Sargant, I, c. p. 258. 

I Most of the Dolichoderi .... lick up the secretions of plants.” Forel, 
Smithson. Eep. 1894, p. 495. 
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the outer pitcher in all four species and in every speeimeu 
examined. Curiously enough, no trace of sucli a mycelium could 
be found on either wall of the inner pitcher in any s))ecies* It may 
be that the secretion of the glands of the inner pitcher is such 
a nature as, to limit the growth of the fungus to the outer pitcher. 
The explanation of this remarkable occurrence I must leave to a. 
more fortunate investigator. I can only draw attention to tlie 
extraordinary similarity between the hyphjB of the rosette and 
the “ Stranganschwellungen ” and Perlenfaden ” which Moiler 
found in the “fungus-gardens’’ of the So nth-American species 
of Atia Termites of both continents are fungus-growers t, 
but I am not aware that “ fungus-gardens ” have yet been 
described for any of the true ants in the Old 'World, 


Conclusion, 

The details of my suggested explanation of the adaptation of 
these double pitchers for the p)urpose of accommodating their 
ant-population will undoubtedly require modification when the 
living plants can be studied. But the general conclusion that 
they are peculiarly modified in such a manner as to render them 
specially attractive to ants is, I venture to think, hardly open to 
doubt. How is the plant the better enabled to compete in the 
struggle for existence by the adoption of this highly specialized 
form of pitcher? This question is one of peculiar difficulty, 
and impossible of solution except by a study of the natural 
conditions in which the plant lives. An obvious suggestion is 
that this complicated pitcher is a response to a demand for an 
increased economy of water in a xorophytic cnviroumeut. Tlie 
condensation of transpired water upon the ])r()fuH{,'ly brancluHl 
root-system in an almost closed bag must be more effectively 
attained than in the less comj)lcx pitcher of JJ, Bajfflesimuu 
That our four species are markedly xeropliylic is sufficiently 
indicated. The foliage-leaves of JO, aro very 

small; JD. complex is described by Griffith as leafless; the 
specimens of the other two species are also without leaves. 
Ihit it is impossible to pursue this subject further in the present 

Holier, ' Tie Pilzgarten einigersudameribiniscber Ameiaen’ (Jona, 1893), 
Taf. 6. fig. 18. 

t Haviland, G. T., in Jouni. Linn. Soc., Zool. xxvi. (1898) pp. 359-350, 
382-383. 
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state of OUT knowledge without becoming involved in unprofitable 
speculations. 

The genus DischUia thus shows a series of leaf-modifications 
more remarkable perhaps than any other known genus of 
Phanerogamic plants. In 2>. Gollyris and other species we find 
the root-sheltering concave shell-like leaf. D. Bafflesiana has 
assumed the distinct pitcher-form in which a higher degree of 
wmter-economy is reached, and the specialization is already 
so marked that the assistance of ants seems to be necessary 
in order that the roots may obtain an adequate supply of 
raw food-material. This species is the more interesting in 
that in cultivation it has produced a series of less specialized 
leaf-forms leading np to the uoimial pitcher The highest 
degree of specialization is attained in these double-x^itchered 
species, whose existence seems to he intimately connected with 
the residence of ant-colonies within the pitchers, and which have 
acquired characters that appear to especially fit them to be the 
abodes of such colonies. Here the water-economy seems to have 
reached its highest point. But much of the story yet remains 
to he told. 

In conclusion, I desire to express my thanks to Sir William 
Thiselton-Dyer for kindly placing this material at my disposal ; 
to Dr. D. Sharp and Colonel Bingham, who have allowed me to 
refer insects to them for determination; to Mr. Massee, who 
gave me the benefit of his opinion respecting the mycelium 
represented in fig. 13, and made the drawing from w^hich that 
figure was prepared j and to Miss Smith, to whom I am indebted 
for figs. 1-10. 


EXPLANATION *OE PLATE 9. 

[All figures natural size, except 4, 10, and IS. Except in figs. 2, S, 11, 
:and 12, the pitchers are represented in the position they would occupy if 
growing upon erect branches.] 

Pigs. 1 -4. J). pectenoides. 

Fig. 1. Leaf-bearing branch with pitcher attached. 

Fig. 2. A pitcher removed from the branch. 

Fig. 3. Pitcher shown in fig. 2, with portion of wall removed to show the 
inner pitcher. 

Fig. 4. Inner pitcher (enlarged). 


^ Thiselton-Byer, Ann. Bot. vol. xvi. p. 360. 
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ii'igs. 5, 6. Bornean specimen, Havilmid^ 20ir). 

Fig. 5. Pitelier romovetl irom iUo brancli. 

Fig. G. Pitcher shown in fig. 5, with portion of wall removed. 

Figs. 7, 8. D. Gonvpkx. 

Fig. 7. Pitcher removed Irunx tho brancli. 

Fig. 8. Pitcher shown in fig. 7, with ]iortioii of wall removed. 

Figs. 9, 10. I3orric;in speeimeu, d/o/4y/, 525. 

Fig. 1). Pitcher with portion of wall removed. 

Fig. 10. Lobe of inner pitcher (enlarged). 

Fig. 11 (after Bcccari). A portion of a longitudinal soelion througli the 
pitcher of D. lidjlc^iana, showing tho indexed upex. 

Fig. 12 (after Treiib), A portion of a longitudinal section through th(3 pitcher 
of D. Kajjlcskmu, showing the indexed apex in longitudinal vscc- 
tion 

Fig. 18. Mycelium on tho inner surfaco of tho wall of ihe outer pitcher of 
I), pattemlde^. (X400. Sliglitly diagrammatic.) 

ap., morphological apex; d.j dopressiou at base of pitcher ; //., median 
groove in wall of inner pitcher; L, lateral lobe of free margin of inner j)itrcdior ; 
latex-cell; m., free margin of inner pitcher; v/iy/., mycelium; n/c., nock; 
poiniei* inserted into the orifice leading into the cavity of tho outer pitcli(?r; 
pet.; petiole; pu.^ insect-pimcturo; w., rosette of hypha. 


“Silver-Leaf” Disease. 

By Prof. John Pehcival, M.A., F.L.S. 

[Bead 5th June, 1002.] 

(Platu 10.) 

The disease Imown as “Silver-leaf” is, so far as 1 am aware, con¬ 
fined to the Prunece, and has been the suhji'ct of ohscrvatieii and 
investigation for more than a quarter of a century. Tlic species 
which it most frequently attacks are the plum and poach, but it 
is not uncommon upon the apricot, and I have soon it; occaBionally 
upon the sloe. Tlie leaves of the diseased ti'ees are generally 
normal in form and size, but their surfaces, instead of being 
green, are of a peculiar ashy-grey colour, wliich is very readily 
recognized hut not easily described. The affected trees produce 
little or no fruit, and although plants suffering from the disease 
may live many years before being killed outright, they are always 
sickly and unprofitable* 

A transverse section of the upper epidermis of a healthy 



PEOF. J. PERCITAL ON “ .sriiVER-LEAF ” BISEASE. 


391 


plum-leaf is i^iveu in fig. 1, and the corresponding surfiiee view 
ill fig. 2. Here it is seen that the cell-walls of the epidermis are 



Ti’aiisverse section of the upper opi- Surface view of upper epidermis 
dermis of a normal plum-leaf. of a iiorinal plum-leaf. 


tliiclc and without intercellular spaces. In figs. 3 and 4 are 
illustrated the transverse section and surface view of the epi¬ 
dermis of a leaf affected with silver ” disease. Large inter¬ 
cellular spaces filled with air are present beneath the cuticle along 
the lines of union of the epidermal cells. The peculiar light 


Tig. 3. Fig. 4. 



Transverse section of upper epidermis Surface view of upper epidermis of 
of a plum-leaf affected with “silver-leaf” a plum-leaf affected with “silver-leaf” 
disease. disease. 


grey colour of the leaves is due to these air-filled spaces^ and not 
to any alteration in the chloroplasts; the latter structures are of 
the same size and appearance as those in healthy leaves. 

How these air-channels are produced is not clear at present. 
The appearances presented by the jagged irregular pieces of cell- 
w’all substance which project into the air-spaces (fig. 4) suggest 
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tliat tlie middle lamella, or part of the cell-wall coiTespoiKliiig to 
it, has been dissolved or softened and then torn asunder. 

Tarious suggestions have been made in regard to tlie cause of 
the disease. Some authorities have hazarded the oi)iiiion ihat it 
is caused by bacteria, others that it is due to a deficiency of 
certain food-constituents in the soil. 

bTo spots or blisters are visible upon the leaves, and fungi are 
absent both from the affected leaves and the external and internal 
tissues of the stem and branches* 

In advanced cases a discoloration of the central parts of the 
wood is observable when the stems are cut across, and this 
sometimes extends to the wood of the finer branches, and into 
the wood of the leaf-petioles. In milder attacks, where the 
disease is of recent origin, the wood of the stems and branches is 
not visibly discoloured so far as the naked eye can determine, 
but microsco])ic examination often reveals brown, stains on the 
walls of the vessels and medullary-ray cells. 

Wlien first noticed it is often confined to a few of the branches 
on one side of the tree, but sooner or later the whole tree becomes 
affected. 

Last September I dug up a fifteen-year-old plum-tree which 
had been subject to “ silver-leaff’ for several years. Many of 
the large roots were diseased. "When cut across, the wmod of 
these roots was seen to be discoloured, being dark brown instead 
of yellow as in the healthy wood. No rottenness or disintegration 
of tissue was observable; the discoloured parts were quite as 
hard as the uninjured tissues. 

The bark and cortex of the root covered the wood eonxplet(dy 
as in the healthy parts ,* and unless a transvervse section ha»d bcHui 
made of the roots, the internal damage would scarcidy have been 
suspected. 

Microscopic examination of the discoloured wood, eBpcxdally 
where it bordered on the healthy tissues, revealed the presence 
of fine fungus-hyplife, which were traced for a coDsiderable 
distance in the lumerx of the vessels. Many of the vessels and 
medullary-ray cells were filled with a brownish-red substance, and 
the walls of these cells were stained brown. 

I sawed the thick diseased roots into one-inch lengths and 
placed them in a damp chamber. In two or three days a dense 
white mycelium of very delicate hyphae was developed upon each 
piece, round the edge of the diseased patch, as in fig. 5. 
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I afterwards procured from nurserymen and fruit-growers in 
different parts of the South of England specimens of plum- and 
apricot-trees affected wdth silver-leaf disease. The plants 
were dug up completely, so as to obtain as much of the root- 
system as possible. 'Trees of various ages were obtained, some 
of them being maiden trees of one season’s grow^th only. In 
every case the root or undeigrouiid portion of the stock was 
found to be diseased, the wood invariably showing internal 
discoloration when sawn across, although outside there was 


Fig. 5. 



Transverse section, of root from a plum-tree affectecl with “ silver-leaf” disease. 
After being kept three days in a damp atmosphere the mycelium {a) developed. 

Irequontly no evidence of unhealthiness. Eungus-hypluB wore 
always found in the wood near the junction between the living and 
dead portions, and in most cases a good growth of mycelium was 
obtained when pieces of the diseased root wore kept in a fairly 
damp atmosphere. 

At first no spores or conidia were visible upon the mycelium, 
but after three or four months’ growth small sporophores of 
Stereim puiyureum appeared upon the pieces of root. On several 
pieces of diseased root-stock which w’^ere dug up and exposed 
during the winter, Stereumpurpurewn also appeared. In one case 
only (Pi. 10) have I seen the fully developed fruiting-stage of the 
fungus on diseased trees; such examples must be rare, or earlier 
investigators would have noticed them. 

LINK. JOTJRK.—130TAKT, YOL. XXXY, 2 0 
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Thiy solitary example was sent to me among a batcli of 
specimens from a nurseryman, and was only one year old from 
the hud. The bud bad been inserted in a stock apparently 
infected with the fungus near the surface of the ground, and the 
strong vigorous shoot (about 4 feet long) developed from the bud 
bad every leaf upon it silvered.” When I received the tree, 
the stock of course had been cnt back, and small sporophores of the 
fungus were growing on the outside of tlie bark. A cross-section 
of the stock, both above and below the inserted branch, showed that 
its wood was completely killed, with the exception of a very thin 
cylinder just inside the cambium. The wood developed from the 
inserted hud ‘was, liowever, not in the least discoloured, and 
looked quite healthy, although,as previously mentioned,the leaves 
upon it were all ‘‘ silvered.” 

The constant presence of the fungus upon the roots and root¬ 
stocks of trees suffering from the “silver-leaf” disease justified 
the conclusion that it was in some way responsible for the 
trouble. The complete proof, however, was not obtained until 
this year. 

In the early part of March t inocailated some young healthy 
plum-trees of various sorts with soaked pieces of the sporophores 
of Stereum purpw^eim, obtained from the specimens cultivated 
from diseased roots and also from some blocks of dead w'ood. A 
T-shaped cut was made through the bark, and after inserting the 
fungus the wound was bound round with bast. The cuts were 
made above ground on one- and two-year old branches, from IS 
inches to 2 feet from the ends. In the first week in May, z. e. 
8 or 9 weeks after inoculation, the leaves upon these branches 
exhibited the characteidstic silvery appearance. 

It was of especial interest to notice tliat while the disease 
showed itself above the wound right to the toj) of the shoot, 
below the wound it only appeared on the leaves of the next 
or spur two or three inches away. Moreover, the disease has 
only appeared hitherto (May 19th) on those leaves developed 
from buds which are placed on the same side of the shoot as that 
on which the inoculation was made, the leaves from buds off the 
straight line drawn from the wound to the tip of the shoot beijig 
normal. Erom these experiments, and other observations on the 
course of the disease, it would appear that tlm disturbing cause 
is conducted rapidly in the sap of the plant; other observations 
I have made also support this view. 
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Althougli tliere is often little or no visible dillbrence between 
tlie wood and other tissues of a sound branch and one on which 

silvery ” leaves are produced, I found that a diseased branch 
gives to water a faint brown tint when its end is placed in the 
latter for 24 hours, which is not the case with healthy branches. 
The tinted water gives a biight blue colour immediately with 
guaiaeum and hydrogen peroxide, due to the presence of an 
oxidase. An oxidizing ferment exists also in the bast and cortex 
of healthy branches of Prunus species, hut it does not leak out 
when the ends of such branches are dipped in water, although it 
dissolves out fairly readily when slices of these tissues are soaked. 

By cutting thin successive longitudinal slices from the branches 
of diseased plum-trees, from the bark inwards into the wood, 
and soaking these sexiarately in water, it is seen that not only is 
the oxidase present in the cortex and bast in a very soluble 
condition, but it is also present in considerable quantity in the 
wood of the braucli, which is not the case in healthy trees. 

From the evidence obtained during the examination of many 
cases, 1 have no doubt that the infection takes place bedow ground, 
no sign of any wound being visible above, and the internal 
damaged wood in which the fungus-hyplue are detected is 
generally confined to the root or the lower portion of the stem 
within the soil. 

In some instances, perhaps the majority, there wore okl 
partially occluded wounds through which the infection might 
liave taken place; but in others no abraded surface was noticeable, 
and the fungus appeared to have entered through the unwounded 
surfaces of the roots. Where horizontally placed roots contained 
the fungus, it was usually on the damp side facing downwards 
that the parasite had apparently entered, for this side of the 
root showed damaged wood and cortex when sawn across. 

Whether other species of Stereum are capable of setting up the 
disease, and the relationship of the superabundant oxidase in the 
diseased branches to the peculiar changes in the epidermal cells, 
are matters which I hope to investigate later, when more material 
is available. 

The biology of ^teremi liirsiitmi has been investigated by 
Prof. Marshall Ward, who has published his results in the 
^ Philosox)hical Transactions ’ of the lto)’ai Society, Series B, 
voL 189 (1897), pp. 123-134, pis. 17-21. 
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The Occurrence of Calciiiuvoxa.late Crystals in Seedlings of 
Alsike {TnfoUiini Irijhridam^ Linn.). By Prof. John 
Percival, M.A., PPL.S. 

[Load 5th June, 1902.1 

The very definite and characteristic positioji in wliicli the crystals 
of calcium oxalate occur in the leave's of most leguminous plants 
led me to consider that a detailed study of their first appearance 
and distribution in young seedlings would he of interest, and 
might possibly throw some light upon their formation. 

The seedlings were grown under the different conditions 
described below, and after reaching various stages of development 
were placed first in boiling water, then in alcohol, and finally 
transferred to chi oral-by dr ate on large glass slides, where the 
complete plants could be examijied. Polarized light was generally 
employed to determine the presence of the smallest crystals. 
Various species of Leguminosoc were tried at first, but Ahike 
was eventually selected for further examination on aeeoimt of 
the absence of hairs upon the surface of the plant, which facili¬ 
tated the examination of tlie internal tissues of the cleared 
specimens. 

The seeds were germinated upon the 23urest filter-paper 
moistened with distilled water. 

Germination occurs in a few hours, and the cotyledons become 
free from the testa and develop a green colour in three or four days. 
At this stage of growth no crystals are present anywhere in the 
plants. As soon as tlie plants ’were sufiieicntly largo to handle, 
they were removed from the lilter-])ap(‘rbcd, and phu'ed with tlicir 
roots dipping into small bottles of distilled wuiter, the bottle being 
lined with ])ara{fiu to prevent contact of the w'ater with tlie 
glass. The water used was distilled in a metal still and collected 
in parafllii-lincd flasks. Eapid growth takes place as soon as the 
plants are allowed a free supply of water, and by the time they 
are six or eight days old the small folded primary leaf can he 
seen between the bases of the cotyledons. 

At this stage of development, crystals appear along the 
vascular bundles in the petioles of the cotyledons, and are dis¬ 
tributed evenly from a point close to the blade down to the coii- 
uection of the bundle with its continuation in the hypoeotyl of 
the seedling. Above and below these limits, crystals very rarely 
develop at this or any subsequent stage of growth. 
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With increasing age a very few crystals may sometimes be 
1101 iced along the central vascular bundle running through the 
cotyledons, especially when the latter are of large size, and 
occasionally one or two may develop just within the hypocotyl; 
but usually a sharp line of demarcation exists in the petioles, 
beyond which no crystals form. As soon as the blade of the 
primary leaf can be detected, crystals begin to appear in it along 
the vascular bundles. The crystals are most abundant near the 
edges of the folded leaf, and develop backwards along the bundles 
towards the midrib. They are produced most abundantly and 
rapidly along the second and third pair of vascular bundles 
nearest the apex of the leaf, a slightly smaller proportion occur- 
ring along the short upper portion of the midrib-bundle (fig. 1, 
p. 398). With increasing growth in length of the petiole of the 
primary leaf, the simple blade is pushed forward and unfolds ; 
stipules are developed also. Crystals soon form in the petiole in 
small numbers, and it was noticed that they are more abundant 
in the upper than in the lower portion of the same petiole; a 
similar development and distribution is seen in the leaves which 
arise subsequently. Along the straight unbranched bundles of 
the stipule crystals are produced in especial abundance, almost 
as soon as in the primary leaf-blade veins, and earlier than those 
occurring in the petiole. 

I was able to keep the plants growing in distilled water wfithout 
calcium other than that originally contained in the seed for five 
or six weeks, during which time the simple primary leaf and one 
or two fully-developed trifoliolate ones were produced. The third 
leaf was usually very minute and contained very few crystals. 

The fact that crystals are formed in the first foliage-leaf 
before it is unfolded, and when it is only just visible to the naked 
eye, suggested that their production is not entirely dependent 
upon carbon assimilation. In order to prove this point, plants 
wei‘e grown in distilled water in an a-tmosphere free from carbon 
dioxide. The plants grew for 20 days and unfolded their 
primary leaves. An examination of them at different times 
during this period showed the presence of crystals distributed 
in a manner similar to that in plants grown in the ordinary 
w'ay. 

Experiments were carried out with seedlings grown in Enoyi’s 
solution and in ordinary garden-soil. The distribution of the 
crystals was the same as that indicated above, but their number 
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was increased. In some of tliese cases I removed ilio blade oi 
the primary leaf with forceps as soon as it was possible to do so. 
The petiole of this leaf rather unexpectedly continiiocl to grow 
until it reached a length of an inch or an incli and a half, Jii 
it crystals appeared just the same as when the blade was left 
attached, from which it may be concluded that the imiterial 


Tig. 1. 



supplying the calcium and the oxalic acid is derived from the 
reserve-food of the cotyledon, the blade of the leaf supplying 
nothing from which the crystals of oxalate in the petiole arc) 
produced. In most cases where the blade of the primary leaf 
w’as removed there was an increase in the number of crystals in 
the petioles of the cotyledons, and they were developed slightij 
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Pig. 2. 



Stjction of petiole of Trifoliuni hyhriclum^ showing crystals in diu. 


Fig. S. 



Lateral views of crystals attached to base on side of fibre. 


Pig. 4. 



Single crystal. 


Fig. 6. 

Side view of gelatinous matrices of 
crystals, after ten days in saturated 
chloral hydrate. 


Pig, 5. 



Section of leaf of Trifolitm 
hyhridimu 
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Bearer to tlie blade of tlie cotyledon tlian in normal unmiiiilated 
plants of the same age. 

To study the effect of darkness upon the crystal-formation, 
seeds were germinated in the dark. Some wore allowed to grow 
on the filter-paper, while others vrere placed in distilled water as 
before. In both cases the liypocotyls grew to a very groat length, 
bnt the cot 3 dedons were unable to free themselves from the testa 
of the seed. Crystals were not met with in any of these plants. 

Some plants grown in ordinary soil in the light until the 
cotyledons were free and the primary leaf just visible were 
covered with an opaque jar. The petioles of the primary leaves 
continued to grow, and the blades were pushed upwards for an 
inch or so, bnfc remained folded. After 14 days the plants were 
examined and crystals v\ere found in a similar position to those 
in plants grown in the same soil exposed to the light, the only 
difference noticeable being that the crystals in the petiole of the 
primary leaf of the darkened plants were much fewer than in 
normally grown specimens. 

Provided growth goes on, it would appear that darkness 
has hut little or no direct influence upon the formation of 
calcium-oxalate crystals in these plants. It was observed that 
plants grown in the dark in a complete culture solution, and also 
in the same solution in an atmosphere free from carbon-dioxide 
when exposed to light, the cotyledons are smaller and die more 
rapidly than those plants grown in distilled water under the same 
conditions. No doubt, if the salts of the culture-solution are 
absorbed by the plant and not utilized, they accumulate to a 
poisonous extent and tend to damage the tissues of the leaves. 

A large number of seeds were germinated on filter-pa|)er in 
Petri dishes in the usual way, and the seedlings were allowtul io 
continue their growth in those. Where the plants were very 
crowded and the cover of the dish kept on, crystals did not form, 
although their primary leaves unfolded and grew almost a,s larger, 
as those of plants grown for the same length of time in exposed 
bottles and in which crystals were abundantly produced. 

A comparison was made between seedlings grown in the open 
and plants grown in the same box of soil, hut covered with an 
inverted glass beaker to prevent transpiration. In tbo former 
crystals were more abundant than in the latter plants, their 
leaves were larger, and the vascular bundles wore more completely 
developed. 
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Plants grown with a reduced water-supply I found to he always 
iniicli longer in forming crystals than those to which plenty of 
water was given. 

A number of plants were also grown in nutrient solution 
without calcium. During the time the experiment was carried 
on, namely 39 days, the plants grew as well as specimens supplied 
with a complete Knop’s solution, but no crystals appeared in any 
part of the plants. 

A number of petioles of the leaves I subjected to gradually 
increasing strain up to 75 grams during 14 or 15 days. By a 
comparison of leaves of practically the same age on the same 
plant, I found that the number of crystals formed at first in the 
petiole decreased very largely under strain. 

The crystals in Alsike and the majority of leguminous plants 
I-have examined are either in the form of short prisms or tetra¬ 
gonal pyramids, and invariably occur in the first row of paren¬ 
chymatous cells next the fibres on the bast side of the vascular 
bundles. They are never quite in the middle of the cell-cavity 
in which they are produced, but lie close to the side immediately 
adjoining the fibres, and each crystal is imbedded in, or attached to, 
a matrix of a mucilaginous or pectic substance which is adherent 
to the inside of the cell-wall (figs. 3 & 4, p. 399). The crystal 
matrix stains readily when treated with methylene-blue in caustic 
soda, the surrounding cell-walls remaining colourless under the 
same treatment (fig. 6). 

The position of the crystals is indicated in the portion of the 
transverse section of a petiole given in fig. 2. In the leaves of 
the plants the crystals occupy a similar position in regard to 
fiihres as iu the petiole, but are met with opposife both the wood 
and bast next the upper and lower surfaces of the leaves (fig. 5). 

The object of my present communication is mainly to describe 
the distribution and first appearance of calcium-oxalate crystals 
in seedlings grown under various conditions; and it would be 
premature to make positive assertions in regard to the processes 
involved in their formation. The whole evidence, however, 
obtained during the study of these plants seems to point to the 
conclusion that the production of the crystals is connected with 
the formation of fibres in the petioles and leaves. Wherever 
there is an abundant development of fibres, as near the ends of 
the vascular bundles in the leaves, and in the simple stipular 
bundles, these crystals are especially numerous^ In the upper 
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parts of the petiole of a leaf there are usually more crystals 
thaa ill the lower part, and transverse sections show a corrc- 
sponding difference in the development of fibres at these points* 

Moreover, in seedlings grown in a very damp atmosphere, or 
in the dark, fibres are poorly represented, and the crystals are 
proportionately diminished in number. 

In the cotyledons of the plants there are few or no fibres, and 
crystals are rarely present. I have also noticed that crystals are 
not produced near the finest terminations of the vascular bundles 
or the delicate fibreless portions which connect the main,veins, 
but in some species where these narrow connecting-veins are 
thicker, fibres and crystals occur together. It must, however, 
be noted that the absence of crystals in the hypoeotyl and root 
of the plants where fibres are common militates against the view 
just expressed, and further work is needed to clear up the 
point. 

, I have gone through the vast amount of literature on plant- 
crystals, and am perfectly acquainted with the work of A. 'F. 
W. Schimper, Kohl, Kraus, Vehner, and others. It appeared to 
me unnecessary to take up space with a rSmme of previous work, 
most of which is too speculative to be of value. 



MU. C. B. CJDABitE OK OAEDX TOLMIBI. 


403 


Note ou Care.v Tolmiei^ Boott. By 0. B. CriABiCE, E.L.S. 

[Road 20th November, 190’2.] 

The species Garex Tolmiei^ Boott, lias proved so very trouble¬ 
some to American caricologists, that an immediate account of the 
material in herb. Boott, and of some of that in herb. Kew which 
Boott probably saw, may be acceptable. 

G. Tolmiei,^ooi% was founded in Hook. Fl. Bor.-Amer. voLii. 
[1839] p. 224, on a single collection of Tolmie made on the 
Columbia Eiver in N.W. America. At the same time, Boott 
founded on the next page (p. 225) his species G. nigella, on a 
single collection of Tolmie made on the Columbia Eiver. 

Subsequently, Boott in his Illustr. Carex, p. 100, t. 299, 
described and figured O. Tolmiei. Here Boott added to the 
original material Seemann n. 2207, 0. Wright n. 22, 0. Wright 
n. 23, and G. melastoma herb. Fischer; of which four plants no 
one is equal to G, Tolmiei^ nor, in my opinion, can be made con- 
specific with it. However, the figure t. 299 is taken wholly 
from C. Tolmiei^ the original type ; though the description 
includes the four other plants, and probably some other things 
marked C. TolmieV^ in herb. Kew. 

We have, then, for O. Tolmiei the six excellent culms 
originally collected by Tolmie, and Boott’s good figure, t. 299. 
I first give a diagnosis founded on these only. 

Caeex ToI/MIEI {Rooh. FI, Bo7\-’Amer, ii. [1839] p). 224<) 
spicis 9-6, summa masouhi, fcemiueis anguste ellipsoideis densisj 
glumis foomineis utriculos non aut vix supjorantibus ; stylo 3-fido ; 
utriculis (rostro perbrevi incluso) 2~2| mm. longis, anguste 
ellipsoideis (fere oblongis) trigonis, basi angustatis; nuce utri- 
culum inplente. 

Rahitat, Columbia Itiver; Tolmie. 

No one of the 6 culms of G. Tolmiei has less than 6 spikes ; 
no one of the culms added to it by Boott has more than 4. On 
none of these added culms (exce]Dt some I call G, nigella^ Hook.) 
is the female spike dense as in 0. Tolmiei* The definitely 
trigonous nut has always a 3-fid style; the material called 
G, Tolmiei var. sulmssilis by L. C. Bailey (in Mem. Torrey Club, 
voL i. (1889) p. 47), with bifid style, I refer to G* rigida, G-ooden., 
and G.pidla^ Gooden. 
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Seemanii no. 2207 was pasted down in. herb. Eoott on the 
tyi)e-Blieet of 0, Tolmiel (with Tolniie’s plant). It appears to 
.010 widely di{!br(uit; the utricle is broad, liattonod, and the niit 
is mncdi narrower than the utricle. I call it simply ( 7 . ustulata, 
Wahlciib.; if not that, I inaiiitaiu it to be very close thereto. 

I give next a diagnosis of Eoott’s adjacent species — 

Cauex nioella (IIooJc, FL Bor.-Amef. ii. [1839] p. 225) ; 
spicis 4; nti'ieiilis 3 mm. longis {i. e. quam ii 0. Tolmiei longiori- 
bus); ghimis foomineis apice lauceolatis utriculos plane super- 
antibiis; ceteroquiii tit (7. Tolmiei — JBoott^ Carex^ ;p. 194 et le. 
Inect 054 in herb. Kew. 

C7, Tolmiei^ Boott, Carex, p. 100 partim {i, e. Bisclieri oxem- 
plain et C. Wriglit n. 22). 

C. melastoma, Eischer MS. 

Ilalitat, Oolninbia Eivor ; Tolmie. Behring Straits: A rakam 
Ins., (7. Wrighti n. 22 ; St. Paul Ins., in herb. Eischer. 

It appears doubtful whether this species can be retained as 
other than a variety of O. Tolmiei. In the type of Q. nigella of 
Tolmie the spikes arc little less dense than in O. Tolmiei ; but 
there is in herb. Kew another plant collected by C. Wright on. 
the Eingold and Eodgers Expedition, called G. Tolmiei ’’ in 
herb. Kew,* in which the spikes are much more lax. As to 
Fischer’s plant and 0. Wright n. 22, they agree with 0. nigella 
much better than with O, Tolmiei. 

The remaining G. Tolmiei in Boott’s Iierb. I call now species 
as follows:— 

Ca.iucx LEPTOSAoens, sp. nova; spicis 4, terminaii .muHcula; 
spicis ixemineis 3 nun. latis, vix densis ; utriciilis 2 nun. lo.ngiH, 
pvoideis, compressis, siiberostratis, pajiyraceis; slylo 3-lido; 
nuce obovoiclea, trigona, qiiani utriculus paiillo aiigiisti(),r(‘. 

0. Tolmiei, Eoott, Garex, p. 100 partim. 

Ilalifat. Behring’s Straits : Arakam Ins., G. Wright n* 23. 

The young female spikes are deep brown ; but the fruiting 
spikes are variegated with white, the female gliimoB having in 
them broad scarious margins towards their summits. This, as 
well as the papyraceous utricles, might possibly be a conscquoiieo 
of imperfect ripening, i. e. the glumes may here be withered. 
But, if that should be so (and in one of tlio utricles I have found 
a nearly ripe nut), the broad utricle will not do for 0. Tohniei^ 
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Hook. 5 indeed, the plant appears nearer O. compacfa^ Boott. 
It was in this plant that Boott found the rudiment of the axis 
within the utricle as noted bj him. 

There is yet another O, Tolmiei in herb. Kew, viz. :— 

Caeex MicuosACCirs, sp. nova; spicis 4, terminali mascula, 
foemineis 2| mm. latis ; utriculis 1 mm. longis, globoso-trigoois, 
erostratis, minute glandulosis, etiamque a glaiidulis magnis rubris 
remote inspersis. 

Habitat, Japan ? 

This is ^‘n. 985” in herb. Kew, perhaps collected by Wilford 
in Japan or Korea, and was referred in herb. Kew to G, Tolmiei 
(possibly by Boott). It seems to me near Q, bidmiula^ Francliet, 
rather than to G, Tolmiei, 

In this species, as in the three preceding, I have looked 
through the Korth-west American and the Korth-east Asian 
without being able to find any plant that fairly matches it. 


On the Electric Pulsation accompanying Automatic, Movements 
in Besmodkm (jyraois, DC. By Prof. Jauabis Chutoer 
Bose, O.I.E., M.A., D.Sc. (Communicated by the Presi¬ 
dent.) 

[Read 19tb Pebruary, 1903.] 

In my paper on the ‘‘ Electric Eesponse of Ordinary Plants under 
Mechanical Stimulus,” read before the Linnean Society (Journ., 
Bot. XXXV. 1902, pp. 275-304X1 shown how, in response to 
an external stimulus, an electric pulsation is produced in a non- 
motile and apparently insensitive plant-organ. In these cases 
the molecular changes due to stimulus are revealed, not by any 
visible movement, but by electromotive changes. "Wo have 
again plants which exhibit very marked mechanical response, as 
seen in sensitive plants; the responses, however, being evoked 
by the action of an external stimulus. Still more wonderful are 
the automatic movements exhibited by certain plants by the 
action of some periodic internal stimuli. Of these, the auto¬ 
nomic variation-movement of the lateral leaflets of Besmodium 
gyrans is a striking example. These, as is well known, exhibit 

2i2 
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a ])erioclic up-aiul-dowii or elliptical movement, the period varying 
from about two to four minutes. 

The excitation produced in ordinary plants by external 
stimulus was evidenced by electric res])onses. I was desirous 
to find out whether these automatic periodic movemeuts, due to 
the action of internal stimuli, were attended by concoinitaiit 
electric pulsations. 

Experimental Arranr/emen ts. 

I have shown in my previous paper (Journ. Linn. 8oe., 
Eot. XXXV. (1902) p. 278) that stimulus gives rise to electric 
ebangt's in the plant, and that an electromotive force is thereby 
induced be Ween the excited and unexcited portions of a tissue. 
The direction of the current of response in the tissue is, normally 
speaking, from the more excited to the less excited point. If 
the plant-tissue is in the same physico-chemical condition 
throughout, the surface is iso-electric, local excitation giving rise 
to electromotive variations. If the tissue is not in the same 
physico-chemical condition, there will be a more or less per¬ 
manent current—the current of rest. This, however, does not 
alter the general result; the electromotive changes due to excita¬ 
tion are simply superposed on the existing electromotive force. 

In order, then, to get the responsive electromotive changes 
which accompany the automatic movements of the leafiets, it 
was necessary to make one of the electric contacts at a point 
of tissue which was in a relatively resting condition; the second 
contact being made at the jdace where the excitatory movement 
“ was at its maximum. It is to he borne in miad that tlio interiuil, 
changes, to which the movement is due, take place in t!u 5 
sslondcr ])etiolules to which tlio leaflets are attached, the latter 
serving merely as indicating flags. Acting on tlio considerations 
referred to above, I made one contact with the slender stalk of the 
lateral leaflet, the otlier being made with tlio common petiole. 

The contacts are securely made by means of cotton thrcuids 
moistened with normal saline solution and conneeted wiili 
iioii-polarisable electrodes not shown in the figure. The 
electrodes lead to a sensitive and dead-beat galvanometer. 
The electromotive variations produced in the plant cause corre¬ 
sponding deflections in the galvanometer. The excursions of the 
f^pot of light are recorded by means of the response-recorder, 
fully described in my previous paper. We have thus contacts 
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made at two points; one of which undergoes periodic excitation, 
the other remaining quiescent. From the results of my previous 
experiments, I was led to expect that there would be periodic 
electric pulsations accompanying the periodic mechanical move¬ 
ments of the leaflets. From the experiments now to he 
described it will be seen that my anticipations have been fully 
justifled. 


Fig.l. 



Arrangement for exhibiting electric response in Besmodmn gyram. Electric 
connections are made with the galvanometer by moans of non-polarisablo 
electrodes, one point of contact being made with the excitable tissue at A 
and the otlier with the resting-point B. 0 is the galvaiiomotor and E 
the response-recorder. The current of response in the plant is from the 
excitable A to the resting B. 


The habitat of these plants is the G-angctic plain, and I was 
able to secure several specimens from their natural surroundings. 
The plants conld not be at their best condition at this time 
of year—the beginning of winter (November) j besides, they 
have already commenced flowering. The vital activity, on which 
depends the intensity of the electric response which I sought 
to detect, is not therefore so great now as it would be in spring 
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or summer. But I liad no difficulty in obtaining very well™ 
marked effects, even at this season of the year. I have, 
however, postponed some further and more delicate experiments 
for a more favourable season. 

The movement of tlie leaflet, in some instances, talccs place 
by jerks; in others it is more nniform. The period for a 
complete up-and-down movement was on an average about 
3*5 minutes. Broin the normal or highest position the leaflet 
sinks somewhat rapidly ; having reached its maximum depressed 
position, it rests for a while; there is then produced a rather 


Tig. 2, 
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Elootric response in Tho oloctric response oorro8])oruling 

to ono coni];)leto mechanical vibration consists oI‘ a principal wave (a) 
shown in ooniiniiona line, and a subsidiary wave (I)) sliown in dotted lino. 

slow rise to its original position. Tho up-and-down motion 
is in some cases approximately straight, tho curve described 
being a very elongated ellipse. In other eases the pctiolule 
of the leaflet is slightly twisted after its descent, and the 
corresponding curve described becomes more circular. 

The numerous varieties of these mechanical responses give 
rise to corresponding modifications of the curves of electric 
response. It will, however, bo best to take the records of some 
typically simple cases, on consideration of which it will be easy 
to understand wliat happens under more complex conditions. 
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Blectrio Response-cime. 

I selected specimens where tlie movement of the leaflet took 
place gradually, without jerks, and where the up-and-down 
movement was approximately in a straight line. On taking 
a record of electric response, I was surprised to find that, 
corresponding to each complete mechanical vibration, there 
is produced a double electric pulsation—a large principal wave 
{a\ followed by a smaller subsidiary wave (h). Such double 
response, mimicking the diehrotic pulse-record of the heart-beat, 
I have found in all the specimens I have tried. In the case 
whose record is given (fig. 2), the period of complete mechanical 
vibration was about 3*5 minutes. The period of the principal 
electrical wave of response was slightly less than one minute, 
that of the subsidiary wave was slightly over 2*5 minutes. 
These double electric pulses, corresponding to a single mechani¬ 
cal vibration, are at first veiy puzzling, and I undertook special 
investigations to clear u|) this obscure point. In the concluding 
part of this paper I shall adduce experimental results which will 
satisfactorily explain the peculiarity. 

The Sign and Intefisity of TJlectric Mesponse* 

As regards the sign of response, I have shown (Journ. Linn. 
Soc., Bot. XXXV. (1902) p. 277) that in ordinary plants and 
under normal conditions the current of response flows, in 
the plant, from the more to the less excited portion of the 
tissue. This is generally the case also in the electric response 
in animal tissue. In Desmoditm gyrans I have found it so 
in all cases hitherto examined ,* that is to say, the current of 
response in the plant flows from the excitable petiolule A to 
the resting petiole B (fig. 1). 

I may, however, mention hero certain conditions which might 
give rise to a reversed response. I have shown that when a 
plant is in a depressed vital condition, the direction of current 
of response is apt to be reversed. Again, the response under 
feeble stimulation may be abnormal or reversed, but under 
stronger stimulation it may become normal again Curiously 
enough, I have obtained similarly opposed responses, to feeble 
and strong stimuli respectively, with inorganic substances—in 
metals under mechanical stimulus and under the stimulus of 


* Bose, ‘ Eesponso in the Living and Non-Living ’ (Messrs. Longmans). 
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HcrtziaH. radiation It will thus be seen tliat the sign of 
response, in certain cases, may vary with tlie molecular condition 
of tlie substance or tissue, and also witli the intensity of 
stiirmliis. 

As regards tlve intensity of electromotive variation, I have 
often obtained as high a value as '0025 volt for tlie larger 
or principal wave. In a more favourable season of the year 
and with a vigorous plant, this value will probably bo con¬ 
siderably enbanccd. I givo below the absolute values of 
electromotive variation obtained with two diiferent specimens, 
live successive observations being taken in each case. 


Ta-Ble I. 


Number of 
Observation. 

E.M. Variai.ion. 
Principal wave. 

E.M.Variation. 
Subsidiary wave. 

1 

•0014 volt. 

•00055 7olt. 

2 

•0013 „ 

•00051 „ 

3 

•0014 „ 

o 

o 

o 

4 

•0015 „ 

•00054 „ 

5 

•0016 „ 



Table II. 


Number of 
Observation. 

E.M. Variation. 
Principal wave. 

E.M. Variation. 
Subsidiary wave. 

1 

'0024 volt. 

•0t>l() volt. 

2 

•0025 „ 

•()0ir> „ 

3 

1 *0025 „ 

•(K)l(! „ 

4 

1 '0025 „ 

•0017 „ 

5 

•0026 „ 



Fatif/ue, 

Some specimens exhibit responses which arc uniform, as in 
the case given in fig. 2: by uniform I mean that tlio double 
wave repeats itself without undergoing any variation. But 
in other instances signs of fatigue are evident, the successive 

Boso, J. 0., “ On Electric Touch and the Molecular Chaiigos produced in 
Matter by Electric Waves/' Proc. Boy, Soc., Feb. 1900, pp. 452-474, 
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electric responses undergoing a diminution. A similar sign of 
fatigue (fig. 3) is also seen with the mechanical responses 


Fig. 3. 



Fatigue exhibited in the mechanical responses of DemoAiimi gyrans. 

Fig. 4. 



12 3 4 S 


Periodic fatigue exhibited in the electric responses of JOemodium gj/rans. The 
principal ware is represented by a continuous line and the subsidiary -wave 
by a dotted line. The double responses undergo continuous diminution 
till the third complete period; at the fourth they attain a large value, 
similar to the first; after this the cycle is repeated, 

given by the plant. But the most curious case, which is 
occasionally exhibited, is that of periodic fatigue; that is to 
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say^ tlie electric response undergoes gradual diininution from 
a maxiixiiini to a minimum, after which it again attains the 
maximum value and rej^eats the cycle. In the record given 
(fig. 4) the electric response gradually declined to a minimum 
at the third set of double responses, after which it attained the 
first maximum value, only to repeat the cycle. 

In connection with this it is interesting to note that I 
obtained exactly similar periodic fatigue with ordinary plants 
in responses to uniform mechanical stimuli. In the record 


Fig. 5. 



Periodic fatigue exhibited by a specimen of petiole of Cauliflower. The responses 
are to successive uniform mechanical stimuli applied at intervals of one 
minute. 

given in fig. 5, alternate responses exhibit fatigue. In other 
cases, I found the cycle completed after the third or fourth 
response. 


Interference Effects, 

It will be understood from what has been said before, that 
the direction of the responsive current in the plant, and the 
consequent direction of the galvaiiometric deflection, depend on 
the relative quiescence or excitability of the two contacts. If, 
of the two contacts (see fig. 1), B be quiescent and A excited, 
the current of response in the plant will ho from A to B ; the 
galvanometer connection being properly adjusted, this will give 
rise to an upward or, say, positive deflection. The potioliilc 
being periodically excited, there would be produced a periodic 
(double) electric pulsation, whose sign would be positive. 

In Desmodnmi there arc two lateral leaflets, and both of 
them, usually speaking, execute periodic movements. If now 
one of tlio contacts be shifted from the restiog-point B in 
the main petiole to the petiolule A', we shall get extremely 
interesting interference eflects. 

1. Suppose both the leaflets execute periodic movements, 
and suppose the mechanical oscillations of both are in the 
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same pliase; in sucli a case the points A and A' would both 
be at a given moment in the same state—either of excitation 
or quiescence. But it has been shown that electric response 
can only take place when there is a relative difference in the 
excitability of the two contacts. In the present case, the electric 
variations at A and A' being similar, one balances the other, 
and there is no resultant response, 

2. If the excitation of the two leaflets be not simultaneous, 
but if there be a constant phase-difference of half a period 
between the two—that is to say, if while A' is in a state of 
quiescence A is most excited and vice versa —then in the former 
case the responsive current in the plant will be from the 
excitable A to the quiescent A !; this.will give rise to an upwmrd 


Fig. 6- 



Electric interference-effects due to the excitations of tlie two opposite leaflets. 

electric pulsation. The excitation of A will then subside, while 
that of A' will reach a maximum. The responsive current will 
therefore change its direction, and we shall get a negative or 
downward response. Under these conditions, the responsive 
pulses wmuld be regular and alternately u]) and down. 

3. There is again a third case where the phase-difference 
is not exactly half a period. In practice this is often found 
to be the case. Again, the periodicity of each leaflet may 
not remain absolutely constant, and the phase-difference may 
therefore undergo a continuous change. Under these conditions, 
we may expect a somewhat complicated curve clue to the 
algebraical summation of A and A! effects. I give here (fig. 6) 
a record which I obtained under these conditions. 
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Investigation on the Cause of the Douhle 
.ElectriG Response, 

I now proceed to adduce eonsiderationB and experiments 
which will oiler an explanation of the double electric response 
corresponding to a single mechanical vibration. Wo have to 
explain (1) why tlie response should be double, and (2) why, of 
the two, the principal wave of electric response should be larger 
than the subsidiary wave. 

I must here recapitulate briefly certain results I obtained 
with ordinary plants, which have a special hearing on the 
|>resent subject. I found (Joiirn. Linn. Soe., Bot. xxxv. 
(1902) p. 283) that when a plant is mechanically stimulated, 
say by torsional vibration, then keeping the amplitude of 
vibration constant, the intensity of electric response depends 
on the quickness with which the vibration is effected,—the 
quicker the motiou, the stronger is the response. This is 
clearly seen in the records given in fig. 7, where successive 


Fig. 7. 



Successive responses to vibrational stimulus of the same amplitude 30°, 
imparted with increasing rapidity. It will be soen how the rospouse is 
enhanced with the rapidity of the onset of disturbance. 

vibrational stimuli of the same amplitude were iniparied to 
the plant, but with increasing rapidity. Again, when the 
plant is in any way disturbed mechanically, whether by bend’" 
ing or by torsion, the electric response takes place during 
distortion. Thus, when the plant was twisted through a dclinito 
angle, there was a response, say an upw^ard galvanometer move¬ 
ment during twist, but while the plant continued to be hold 
in the twisted position the electric disturbance disappeared, 
the deflected galvanometer spot of light returning to zero. 
If, then, the plant were untwisted and brought back to its 
original position, there was a second response, in the same 
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direction as before, and the usual recovery took place once more 
on the return of the tissue to the condition of rest. It will 
be thus seen that (i) the electric response takes place during 
the mechanical movement of the plant; (ii) that the sign of 
electrical response is independent of the direction of motion; and 
(iii) that the intensity of response depends on the rate of 
motion. 

In Desmodimn gyrans^ starting from the uppermost position, 
the leaflet moves down, and having attained its maximum swing 
stops in that position for a while. The first or principal wave 
of electric response attains its height during this movement, 
and recovery takes place while the leaflet is imdergoiug its 
temporary rest. The latter now commences an upward move¬ 
ment, and the subsidiary wave of response is similarly obtained 
during this process. The mutual relation which thus exists 
between the mechanical wave aud the concomitaut double 
electric wave will be clearly seen from the inspection of two 
records taken simultaneously, to he given presently. 


Apparatus for tahing the ’Record of 
Mechanical Response. 

The difficulty of the mechanical record lies in the extreme 
slenderness of the leaflets, in consequence of which the attach¬ 
ment of an index is apt to produce a great constraint on their 
natural movement. This difficulty has been overcome in the 
following manner, by which it is possible to obtain the 
mechanical record with ease and accuracy. 

A lever having two unequal arms, OA and OB, is made of 
aluminium wire. It is balanced about the pivot PP', wliicli 
rests on frictioiiless bearings. The long arm has a slight 
overweight, which makes it tilt somewhat downwards. One end 
of a single cocoon-thread is attached to the tip of the leaflet by 
means of a small quantity of shellac varnish, the other end of 
the thread being fixed to the long arm of the lever. A light con¬ 
cave mirror C is attached to the prolongation of the pivot (fig. 8). 
■Prom the perfect balance of the arrangement, it will be seen 
that the slightest movement of the leaflet causes a corresponding 
tilt ill the lever, the pull exserted by it being negligible. A spot 
of light reflected from the mirror 0 gives a record of the move¬ 
ment of the leaflet on a magnified scale. The magnification 
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is increased by increasing the distance o£ tlie point of attachment 
of the thread on the long arm, away from the fulcramit is 
also increased by increasing the distance of the recording drum 
from the lever. The vertical movement of the spot of light 
is converted into a horizontal movement through a second 
reflection in a suitably inclined mirror, M. 

These curves enable us to obtain the absolute value of the 
movement executed by the tip of the leaflet. The abscissa of 
the curve represents the time, which is known from the speed 



Fig. 8. 

M 



Optical lover for mechanical record. 


of rotation of the drum. The absolute value of the ordinate, 
representing the distance travelled by tlic leaf, is found by 
moving ilio long arm of the lever through a given vertical 
distance, say one centhnetre, and observing the disj)lacement of 
the reflected spot of light on the recording drum. 


Simultaneous Mechanical and Electrical Becord. 

In order to demonstrate the mutual relation of the two 
responses, it was necessary to take two records simultaneously 
on the same recording drum (fig. 9). 



Arraugemeut for taking simultaneous mechanical and electrical record. 


ElECTEIC PULSATION IN DESMODIUM GYBANS. 


417 



418 


moi- J. 0. UOSE OH THE 


I give a record (fig. 10) tlius obtained, wliicli will be found 
to bear out fully the considerations wbicli have been put forward 
to explain the double electric response corresponding to a single 


Fig. 10. 



Q1Z345678 


Simultaneous mechanical (M) and electrical (E) records. The ourves in 
continuous line represent the descending movement of the leaflet and the 
corresponding electrical pulsation. The curves in dotted lino similarly 
represent the ascending movement of the leaflet and the corresponding 
electrical pulsation. 

mechanical response. It will be seen that after a period of 
quiescence, as the leaflet began to move downwards, it gave rise 
to the corresponding first or principal electric response. The 
movement downward ended in about a minute, and the principal 
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response, witli its recovery, was executed in this time. After a 
pause, the movement upwards now commenced, and the sub¬ 
sidiary electric response is seen to commence at the same 
moment as the upward movement. The upward movement of 
the leaflet ceased in a little more than two minutes, and the 
period of the secondary wave occupied the same time. (The 
secondary wave is therefore broader than the primary ware.) 
Thus we have the period of the principal wave coinciding with that 
of the downward mechanical movement of the leaflet, and the> 
secondary wave with that of the upward movement. 



Minutes 

Mechanical response curve. Here the rising portion of the curve, shown in 
continuous line, is traced by the leaflet during its descent, and the falling 
portion during its ascent. 


We have still to account for the greater intensity of the 
principal electric response, which was shown to accompany 
the downward movement of the leaflet. I have already explained 
that it is the rate of mechanical movement which determines this 
intensity. In the present case, the greater amplitude of the 
principal wave would he accounted for if it can be shown that 
the downward motion of the leaflet is quicker than its motion 
upward. In the simultaneous record (fig. 10) a careful 
LINN, JOUEN.—BOTANY, YOL XXSY. 2 K 
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inspection will show that the descending part of tlie ineclianical 
record wliieh corresponds to the downward niovement of the loaf 
is steeper than the ascending part of the curve corresponding to 
the upward niovement of the leaf. But in a contracted curve 
these characteristics are not very evident. I tliorefore took a 
mechanical record on a fast-moving drum. This is reproduced 
in fig. 11. Here the ascending part of the enrve represents the 
motion of the leaflet downwards. The leaflet, on commencing to 
move, soon attains an approximately niiiform velocity. It will 
be seen from the curve that it travels a distance of 6*25 milli¬ 
metres in 375 seconds, the velocity being 10 millimetres per minute. 
But during the ascent of the leaflet the velocity is very much 
reduced, when the velocity becomes approximately uniform. 
The leaflet only travels a distance of C'25 millimetres in 
86 seconds, or a velocity of 4*3 millimetres per minute. 

The greater amplitude of the principal wave of electric 
response, which is the concomitant of tbe downward movement 
of the leaflet, is thus proved to be due to the greater velocity 
of motion of the leaflet during its period of descent. 
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On Boa lacca and Boa strieta of our British Floras. 

By G. CiiARiuaE Drxjce, M.A., F.L.S. 

[Read 19th March, 1903.] 

For some years past doubts have been expressed by many 
botanists, including Professor Hackel, as to the correct naming 
of the above grasses. The subject has for some time interested 
me, and I have paid three visits in di:fferent years to Loehnagar 
in order to see the plants growing in their native habitat. I 
have also, through the kindness of Professor Marshall Ward, 
had the privilege of examining the Poas in the late Professor 
Babingtoii’s Herbarium, in which are specimens of both the 
above plants, including the earliest known gathering of Boa lam 
in Britain. Thanks to tlie officials of the Britisli Museum, I 
have also seen the British specimens contained in the Herbarium 
there. I have Imd lent me by Mr. John Knox the specimens 
collected by George Don from Loehnagar; and Mr. F. J. 
Hanbury has kindly allowed me to consult the beautiful series 
contained in the Boswell-Syme Herbarium, which includes Syme’s 
types of the third edition of ‘ English Botany ’; and, lastly, 
thanks to our Secretary, Mr. Daydon Jackson, the Smithian 
Herbarium is now made easily accessible, and it is very inter¬ 
esting from its containing Mackay’s original specimen of Boa 
flexuosa, as well as a specimen which had been one year in 
cultivation ; and also Don’s specimens calledfrom Ben 
Hevis and Loehnagar. 

My examination of these specimens and my field-work have 
led me to the following conclusions, wliieh I hope the Fellows 
of this Society may not think I am too rash in putting before 
them. 

Before venturing to give a decisive opinion as to the proper 
name to be assigned to Smith’s B.Jlemosa^ I should like to visit 
Ben Hevis this year to study the plant, if I am fortunate enough 
to discover it, in the living state. This much, however, I can 
with some confidence assert, that it is not the Boaflexuosa of 
Wahieiiberg’s ‘Flora Suecica,’n, 108, since that belongs to the 
P. cenisia group. Nor is it the Boa laxa of Willdenow, to which 
Sir W. Hooker was the first to refer it, in the ‘ Flora Scotiea,’ 
p. 34 (1821), where the B.B. plate for flexuosa is cited and 
Smith’s description virtually adopted. Nor is it the P. lam of 
Haenke, as Babington, in his first edition of the ^ Manual of 

2 e: 2 
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British Botany/ p. 369 (1843), following Smith in the ‘ Engl. 
Elora/ i. p. 122 (1824), and Parnell in his ‘ Grasses of Scotland/ 
p. 88 (1842), calls it, although he says he has not seen native 
specimens,” The same erroneous reference will also be found 
in EichteEs ‘ Plantae Enropaeae/ p. 82 (1890), ‘ Index Kewensis/ 
iii. p. 572 (1894), and is still more recently given by Ascherson 
and Graebner in the ‘ Synopsis der Mitteleuropaischeii Flora/ 
p. 401 (1900). 

E’er do I feel justified at present in placing it with the plant 
which Syme named Poa stricta, although its alliance is certainly 
rather with the alpina than with the laxa or eenisia group. 

It differs from alpina in all the ligules being long and acute, 
by the very wavy panicle-branches, and by the conspicuously 
smaller spikelets. It was fiirst described by Sir James E. Smith 
in ‘Flora Britannica/ vohi. p. 101 (1800), and was subsequently 
figured and described in the first edition of ‘English Botany’ 
under the tab. 1123, dated 1808, from specimens gathered by 
John Mackay on Ben l!^evis, and his wild and cultivated plants 
are in the Smithian Herbarium; but I doubt the authenticity of 
the specimen in the Sowerby Herbarium at the British Museum, 
or, indeed, its identity with Smith’s plant. 

Having, therefore, somewhat cleared the ground by elimi¬ 
nating from the scope of our enquiry the plant named Poa 
jieoouosa by Smith, which has been answerable for a considerable 
share in the confusion which surrounds the synonymy of the 
plants named P. strieta and P. lasoa, I now propose to discuss 
the names I venture to designate them by, the characters which 
distinguish them, and their history as plants of Britain, 

Poa alpina, var. acutifolia. 

Syn. P, strieta, Syme, ^E. B.* vol. xi. pp. 115-117, t. 1763, 
not of Lindeberg in ‘ Bot. Notiser,’ 1855, p. 10, nor of D. Don, 
in Mem. Wern. Soc. iii. (1821) p. 298, whicli is a form of P. pra- 
tensis). 

P. fleocuosa, Knapp, ‘Gram. Brit/ t. 51 (1804), pro parte; 
Don’s ‘ Herb. Brit.’ no, 6 (1804), pro parte; Parnell’s ‘ Grasses 
of Scotland,’ p. 83 (1842), pro parte; not of Wahlenberg, ‘Flora 
Suecica.’ 

P. lam, Bab. ‘ Man.’ ed. ii. p. 389 (1847) (not of ed, i. p, 369 
(1843)), pro parte; ed. iii. p. 397 ef seq, (1851) ; not of Haenke, in 
Jirasdk, ‘ Beob. Eiesengeb/ (1791) p. 118. 
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P. Ima,^ Haenke, var. laosa proper, Hooker f. ‘ Student’s iPIora,’ 

p. 443 (1870). 

P. laoca^ var. vivipara, Anderss. ‘ G-ram. Seand.’ ex Syme, 
B. B. xi. p. 116 in syn. 

Exsicc. P. alpina, A. Croall, ‘ Plants of Eraemar,’ pro parte* 

Eio. Syme, E. B. xi. t. 1763, sub nom. P. stricta> 

Bescr, —Eootstock shortly creeping or slightly csespitose; 
plant flaccid; panicle in the young state scarcely exserted, very 
narrow, afterwards with long panicle-branches, the lower of 
which are deflexed, viviparous; leaves flat, tapering gradually to 
a point; the upper stem-leaf not very much shorter than the 
root-leaves, and situated above the middle of the stem; upper 
ligules long, acute. The leaf shape distinguishes it from typical 
P. alpina, and it is known from Poa laxa by the upper leaf being 
always above the middle of the stem, by the flat, not folded leaves, 
the shape of viviparous panicle, and by the hairs at the base ot 
the florets being very short. In P. lawa var. scotica the panicle 
closes in fruit; in P. alpina var. acutifolia the viviparous panicle 
is widely open in the late autumn, but in the early condition it 
is very narrow and compact, whereas in the young state the 
panicle of P. lam var. scotica is open. 

Rah. Shady rock-ledges, and in the gully called “ The Spout/’ 
Locbnagar, South Aberdeenshire, alt. 2600-3000 feet. 

The earliest British specimens with which I am acquainted are 
those gathered by Greorge Don, and issued by him in his ‘ Herb. 
Brit.’ (cited above) in 1804. He sent them with other plants 
gathered on Ben Nevis to Knapp, who, in his ‘ Gramina 
Britannica,’ sub t. 51, refers both gatherings to P. Jlemosa, 
quoting Don as saying that on Ben Nevis it is usually, and on 
Lochnagar it is always viviparous. 

Parnell, in his ‘ Grasses of Scotland,’ p. 83, t. xxxviii. (1842), 
describes P. laxa from Ben Nevis at about 4300 feet as having 
the florets not webbed, the upper leaf flat and shorter than the 
sheath, and distinguishes it from P. alpina by the panicle being 
more slender and somewhat drooping, the root not tufted, upper 
leaf flat and taper-pointed, and the spikelets oblong-ovate. His 
variety flexuosa is mostly viviparous, with wavy panicle-branches 
and the leaves mostly short The description of his lam fits my 
plant, but the figure xxxviii. shows a iflaut which is not viviparous; 
whereas the figure of his var. Jlesuosa resembles closely my 
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acutifoUa. From Im describing the florets aa iiofc webbed, we 
may assume that Pamoirs plant is not identical witli the 
P.jlcmosa found by Macluiy. His statement tliat it grows on 
T3en Nevis at an altitude of 4300 feet suggests some error, as 1 
am unaware'of auy Alpine Foa reaching that height iu Scotland. 
Probably both his species laxa and his flexuom are forms 

of P. alpina. 

Lithe second edition of the ‘ManuaV P* BB9 (1847), Prof. 
Babiugton gives as tlie habitats of P. laxa [my amtifolia] 
“ Lochnagar, Prof. Balfour, and Ben Nevis, Hr. Parnell,” altering 
the date from July to August. Tbe specimens in his herbarium, 
dated Aug. 11, 1846, collected by J. H. Balfour, to wliicli this 
doubtless refers, are practically ideiilical with the var. acutifoUa, 
except tliat they are not quite so viviparous and are even more 
slender; hut I have seen such growing with acictlfoUa, under 
which I place them. In this edition a change is made iu trans¬ 
ferring the reference of P.Jlexuom, Sm. E. B. t. 1123, with a 
query to P. minor^ but this is also done erroneously. 

In the first edition of Hooker’s ‘ StudeuPs Floi'a,’ 1870, p. 443, 
Sir Joseph Hooker, uuder P. laxa^ Haenke, gives the synonym 
of P. Jlexmsa, Sm., but, as we have seen, in error. He has a 
“var. laxa proper with hat leaves and flowering glumes not 
webbed,” and a ^^var. minor (Graiidin), leaves keeled, curved; 
flowering glumes webbed,nerves more distinct” ; and remarks of 
P. laxa that “ it is often with difficulty distinguished from alpinaP 
This may be accounted for when, as I suggest, he is here speaking 
of two diflereiit plants specifically distinct, one of which, ])is laxa 
proper, being my P. alpina var. emetifoUa^ and his P. mmor being 
a form o^Poa laxa ; and if we compare his description of P. laxa 
with that of P. alpina, wo shall find that the chief contrasting 
features do not contrast, although in P. laxa the stem is said to 
be slightly compressed, while in P. alpina it is said to bo terete, 
a character of small value iu dried specimens, when the round 
culm grown in shade and moisture, after pressure, might show 
this character, while the same species grown in exposure might 
retain its terete appearance. 

In distinguishing P. alpina from P. fiexuom, Bmitli laid stress 
on the latter having webbed florets,” while in alpina they were 
described as not webbed.” In the ‘ Student’s Flora ’ Pn alpina 
is described as having webbed florets, which is exactly at variance 
not only with Smith but with Syme. From the description given 
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I liave little doubt tbat Hooker’s P# lacca proper is mj yar. 
acutifolia. 

In tbe third edition of ^ English Botany/ vol. xi« pp. 115-117, 
Syme has giyen a very precise and accurate description of 
P. alpina var. acutifolia under tbe name of P. stricta, Lindeberg, 
for tbe first time renouncing tbe name of Poa laoca^ with which 
it had, since the time of Sir W. Hooker’s ‘ Flora Scotica ’ of 1821, 
been erroneously connected; but unfortunately Syrae himself 
falls into the error of identifying it with the Scandinavian Poa 
stricta^ which belongs to the P. cenisia group. 

The specimens in Syme’s Herbarium bear out his excellent 
description, and are identical with those collected by myself from 
the same locality. Mr. Hanbury’s series are also the same thing, 
and a living plant which he brought home and grew for two 
successive years in a suburban garden shows that the leaves 
retain their flat tapering character, while the panicle-branches 
become even more elongate. They seem to me to be essentially 
distinct from Syme’s P. eu-laooa. 

In the seventh edition of the Manual ’ Prof. Babington uses 
the name P. laooa with the same description as in the third, but 
adds as a synonym ‘‘P. stricta, Syme 763 ” \i, e, 1.1763], omitting 
the Ben Nevis locality. 

In the third edition of the ‘ Student’s Flora ’ (1884), p. 493, 
Sir J. Hooker repeats the description given in the first edition, 
but characterizes the two forms as “P. laxa proper; leaves 
channelled, tip concave, panicle open in flower, closed in fruit. 
P.Jlexuosa, Sm.; P. minor, Grand.,” both synonyms being wrong ; 
and sub-sp. P. stricta, Lindb.; leaves flat to tbe tip, panicle 
open in flower, spreading in fruit ”; this being the var. acuti¬ 
folia. 

In Professor Babington’s Herbarium there are several sheets 
of specimens labelled Poa laooa, most of which are to be referred 
to my acutifolia, as, for instance, those already alluded to as 
collected by J. H. Balfour iu 1846, and others gathered by 
the Eev. A. Ley on July 15, 1876, labelled by him P. stricta, 
Lindeh. These are, as the date suggests, immature, and are just 
those small rather narrow-leaved plants with scarcely exserted 
narrow panicle which is the early condition of my acutifolia. 
These differ so widely from the late autumnal state as to make 
it difflcult to realize that they are the same. Fortunately, I have 
been able to gather plants in which both the fully-developed 
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panicle and the early unopened one are present on the same 
individual 

Some of the other specimens labelled P. hiva should he placed 
under P. alpina rather than P, actdifolia^ although in all cases the 
loaves are either gradually tapering or rather abruptly narrowed 
to a point, that is, are not conspicuously hooded. In the 
P. alpina sheet, consisting of A. Croall’s ^ Plants of Braemar/ 
no. IGl, Lochiiagar, Aug. 1854, two plants are inseparable from 
my acutifolia^ but the centre specimen is a luxuriant and possibly 
cultivated specimen of P. alpina. 

The Spout,” which has been referred to, is a narrow gully 
with an eastern exposure, by which one can with some difficulty 
ascend from the corrie near the Loch on the east side of Lochiiagar 
to the summit of the mountain. I have visited this place three 
times at different seasons. The walls are of rather smooth rock, 
and are deep enough to give an amount of shade which can only 
he broken for a short time in the day, and that before the sun 
has much power. Although there is no permanent stream in the 
gully, there is considerable moisture, and there is always a move¬ 
ment of air up or down the rift, so that the predominating factors 
here are low temperature, nearly complete shade, nearly perma¬ 
nent moisture, and continual wind-currents: need we therefore 
he surprised that a grass like P. alpina^ which has a considerable 
range of variability, should in such a situation produce some 
marked variation ? The nearly complete shade, low teraperatui'e, 
and damp atmosphere necessarily lessen transpiration; therefore 
the normal plane surface of a leaf would tend to remain unaltered, 
and the leaves elongating would become narrower and more 
pointed in shape, while in a dry exposed situation the tciidency 
would be for the leaves to shut up or enroll. In passing one 
may refer to the broad and blunt, aud the narrow and pointed, 
forms of the leaves of Poa pratemis. The same factors of shade, 
low temperature, and moisture act, as do short seasons, in lessen¬ 
ing the chance of the plant-cycle being completed in the year, 
moisture being inimical to pollination, especially in anemophilous 
species; so that ‘‘ vivipary,'* or rather the reproduction of the 
plants by bulbils, which is less dependent on warmth and light, 
is induced, and this condition once set up is readily perpetuated: 
so we see that Mr. Hanhury’s specimens remain in that condition, 
although removed to a lowland and more southern home; and 
this is also true of Pestuca ovina. In the Spout the numerous 
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specimens which occurs of Deschamjpsia alpina were all vivi¬ 
parous. and D, Festuca ovina and F. rtibra were also 

in that condition. 

I found in this gully that when acutifolia grew in very 
complete shade the size of the panicle was much enlarged, 
owing to the lengthening of the panicle-branches; but when it 
grew on ledges more exposed to the sun and wind the panicle 
became more oblong from the shortening of its branches, and the 
leaves became shorter and broader, but they always remained 
acute and not hooded, and in all cases the upper leaf was well 
above the middle of the stem. In very shady situations the 
plant does not exhibit that compact mass of persistent leaf- 
sheaths which is so characteristic of P. alpina^ but, as Syme says, 
when P. alpina is cultivated they often disappear; and it may be 
that the dense moss vegetation in which acutifolia often grows 
may be inimical to their presence, or may induce a more rapid 
decay. 

Syme says he has also seen P. stricta [var. acutifolia] growing 
with P. laooa on the screes which are in full exposure, and 
that even there it remains viviparous. I was, however, unable 
to observe it in such situations; but the specimens noticed by 
Syme may have been carried down from the cliffs by the falling 
of rock-ledges or by storms of rain, or possibly were directly due 
to the falling of the bulbils from the rock above. 

PoA LAXA, Haenke^ in JiraseJc^ Beoh. Riesengeh. (1791) 
p. 118, var. scoTicA. 

P. minor, Bab. Man. ed. 2, p. 389 (1847), not of Gaudiu. 

B, fewuosa, Sm. ex Syme, xi. p. 116 in syn., not of Smith or 
Wabl. 

P. eu4axa, Syme, E. B. xi. p. 116, t. 1764. 

P. lam^ var. minor^ Hook. f. Stud. PL p. 414 (1870). 

P. laxa proper, Hook. Stud. PL p. 492 (1884). 

Pin. Syme, 1. c., 1.1764. 

Hal). Screes on the northern and eastern side of Lochnagar; 
north slopes of Cairntoul {Byrne), alt. 2500-3000 feet. 

I have made a careful study of this plant with a large series 
of Continental specimens, and have no hesitation in referring it 
to Haenke’s species, and in this Professor Hackel fully concurs ; 
but I think I see in the Scottish specimens certain characters 
which induce me to distinguish it hy a varietal name, and in 
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doing so there will be a great advantage in preventing that 
troublesome confusion in synonymy which has arisen from the 
name P. la.va being used to designate three different British plants. 

The description given by Symc leaves little to add, but I may 
say that the uppermost stem-leaf is usually placed well below the 
middle of the stem, and that, as varietal characters, I see that 
the lines of silvery hairs on the keel of the lower pales and on 
the lateral submarginal nerves are somewhat shorter, while the 
apex is not so acute in the Continental as iu our British speci¬ 
mens, and to me the facies of the spikelet itself is somewhat 
different. 

The history is as follows:—In the second edition of the 
Manual of British Botany,’ p. 389 (1847), Babington describes 
^"Foa minor, Graudin, from Lochnagar, Prof. Balfour.” He gives 
a queried reference to “ P. flexuosa, Sm. 1123/’ and a locality 
“Ben Hevis, Sm.” j but these references are incorrect. We find 
from his herbarium that Balfour’s specimens queried by him 
as P. laooa have been altered to P. minor by Prof. Babington, 
Two of these are plants collected by Balfour in 1846, and two 
gathered by James Backhouse in 1850. Another specimen, I 
tliiuk of Balfour’s gathering, is different, being only P. alpina. 
On another sheet there is a specimen from the same locality, 
labelled “P. fiea^nom, Sm. ?, J. Backhouse, Jun./’ and two, 
gathered by J. T. !Syme in 1851, labelled P. vninor by Babington, 
but I think they are only shade-grown P. alpina. Another sheet 
contains four specimens of Prof. Balfour’s gatliering, two of 
which are Foa minor, but the other two are P. ’alpina, var. acuti- 
folia. In the third edition of the ‘ Manujll ’ there is no change 
in the description of P. minor, except that Ben Nevis is now 
given as a locality without inverted commas, and Smith as the 
authority for its occurrence is omitted. 

In the third edition of ‘ English Botany,’ vol. xi. p, 116, 
t. 1764, Symc treats this plant as a queried sub-species of Foa 
lam, calling it P. eu-lam, thus for the first time putting it in its 
true position. He gives an excellent description. 

In the first edition of the * Student’s Plora ’ Sir J. Hooker 
puts it as a variety minor of P. lam, hut, as we have seen, 
incorrectly. 

In the seventh edition of the ‘ Manual/ p. 423 (1874), Bahing- 
ton repeats the description given in the third edition, making a 
few verbal alterations, omitting the query after the reference to 
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‘‘ P Jfexiiosa, Sm. E. B. 1123/’ but leaving out tbe Ben Nevis 
locality, wbicli, it will be remembered, was the only one given 
by Smith for his jlexmm ; and adds as a synonym Poa laxa^ 
Fries, with a query. 

In the third edition of the ‘ Student’s Flora ’ Sir Joseph Hooker 
describes this plant as “ P. laxa proper ; leaves channelled, tips 
concave, panicle open in flower, closed in fruit. P, jiexmsa^ Sm., 
and P. minor^ Gaud.,” both synonyms being incorrect, as Gaudin’s 
plant differs in its being even more lax than P. laxa var. scotica. 
P. minor has 4~6 flowered spikelets, and the florets are more 
closely connected with longer arachnoid hairs, and it has longer 
and narrower ligules. 

We owe, therefore, the discovery of this plant to Prof. Balfour 
in 1846, and the publication of it under the name of P. 7ninor in 
the ‘ Manual ’ of 1847. 

Anyone who has studied these plants in nature will see that 
P. laxa and P. aljpina var. acidifolia are specifically distinct. 
Syme himself doubted if tliey should be united under one super¬ 
species. ■ We cannot identify the former with P. minor, Gaudin, 
nor has it any specific connection with Smith’s Ben Nevis 
jiexiwsa, with which it has been confused. The habitat in which 
I have seen it growing is on the screes beneath the Spout of 
Lochnagar, S. Aberdeenshire. Sometimes it occurs in deep 
crevices between the larger stones in the screes, where, neces¬ 
sarily more sheltered, it becomes laxer and greener, and the 
outline of the plant is more irregular; but even in these abnormal 
instances the uppermost leaf is well below the middle of the 
stem, and the same densely cjespitose rootstock is found. The 
leaves in these abnormal instances are not so completely chan¬ 
nelled, but the tips are hooded, while the panicles are beautifully 
fiexuousjbut do not tremble in the wind as Gaudin describes his 
P. oninor doing, after the manner of JBriza. It is also found, I 
believe, on the screes under the northern cliffs of Lochnagar. 
Syme also records it from the nortli slopes of Cairn Toul, which 
is, I suppose, near the Garachary; and there are specimens in 
the Boswell-Syme Herbarium identical with those from Lochnagar, 
but with the upper leaves higher on the stem ; and Mr. Hanbury 
has also beautiful specimens from the same place. Syme also 
cites “ Ben Nevis, Mr. John Maekay,” but, as we have seen, 
erroneously. 
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I. Intbobxjction. 

In a former paper ^ some aecount was given of the grass¬ 
lands, locally known as Pafcanas,’^ wbicli cover a large part of 
tbe surface of the montane region of Ceylon. This paper was 
the outcome of investigations carried on by one of us in situ in 
1897. In the opening paragraph the purpose of the research 
was thus stated: “to ascertain (i) the probable causes wliieh 
have led to the development of these remarkable savannah-like 

* Pearson, Journ, Linn. Soc., Bot. sxxiv. (1899) pp. 300-865, with Map. 
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expanses in an otherwise forest-covered country; and (ii) to what 
extent the vegetation of the patanas shows adaptations to the 
peculiar (ecological factors under the influence of which it has 
been selected.” 

Owing to circumstances explained in the introduction the 
second part of the problem was only in part dealt with, its fuller 
treatment being reserved until an anatomical examination of 
such of the patana plants as were represented by spirit material 
could be madef. The results of that examination we now offer 
to the Society. 

The conditions of soil and, climate under which these plants 
live have already been discussed in some detail J. T’or the 
better comprehension of facts now to be stated, a brief summary 
of these conditions may be given. The patanas fall naturally into 
two groups which, owing to differences in elevation § and their 
situation with respect to the main mountain-ridge, present marked 
variations of soil and climate. 

Wet ” JBatanas. —Above 4500 feet the rainfall is copious, and 
fairly evenly distributed throughout the year. The soil is of a 
generally uniform character. It is tiiijs described |1:—“ An 
almost pure humus, black or coloured dark brown by tbe ad¬ 
mixture of mineral substances; but apparently pebbles are 
always absent. It varies in consistency from a black mud to a 
powdery soil such as the wind will remove as dust, though this 
last condition is rarely seen, as it normally contains considerable 
quantities of water. The absence of earthworms is also remark¬ 
able, and is not without effect in contributing to the formation 
of a pure humus-soil. The reactions of the soil were not 
observed; attempts have, however, been made to use it for 
gardening purposes at the Hakgala Botanic G-ardens, and it has 
been found to be too sour to be of any use.” 

In a soil of this character root-absorption is interfered with, 

* Pearson, Journ. Linn. Soc., Bot. xxxiv. (1899) pp. 300, 301. 

t Before the paper referred to was issued, my opportunities for carrying on 
laboratory work were so curtailed that the contemplated anatomical examination 
of my material became impracticable. My friend Mr. Parkin, who has had an 
opportunity of seeing the flora of the patanas, kindly consented to come to my 
assistance. This paper gives the result of his work, which, through the kindness 
of Professor Marshall Ward, was done in the University Botanical Laboratory, 
Cambridge.—“H. H. W. Pb arson. 

I Pearson, I, c. § Pearson, I, c. pp. 301, 302, || Pearson, L c. p. 320. 
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and tlio plants wliich it supports liave to contend against xero- 
phytic conditions. The absence of shade aggravates these 
conditions, the maximum air-temperature daring the sunny 
portion of the day ranging between 120° and 138° F. 

But probably the most important factor in influencing the 
biological character of the plants of these patanas is the intense 
illumination to which they are subjected f. 

‘‘Dry” Patanas .—Below 4500 ft., the rainfall during eight 
months of the year (February to October) is small and the sky 
usually uncdoucled. There is a total absence of shade; the 
intensity of illumination is therefore very high and commonly 
continuous from sunrise to sunset. The maximum air- 
temperature during these eight months of low rainfall rang(‘s 
from 156° F. (January) to 168° F. (August) J. For the greater 
part of the period a constant south-west wind, the S.W. 
monsoon, sweeps over the country, after discliargiiig the greater 
part of its moisture on the slopes of the central ridge of the 
island which forms the western boundary of the area under 
consideration. 

For two-thirds of the year, therefore, the plants have to 
withstand conditions which favour a constant and intense 
evaporation, while the paucity or absence of soil over the whole 
area prevents a natural storage of water accessible to the roots. 
At the same time, during the remaining four months of the 
year—the period of the north-east monsoon—copious i%aiufalls 
occur constantly. 

The conditions prevailing on both “humus” and “dry” 
patanas would therefore lead us to expect in tim plants 
composing their floras adaptations evolved to protect the aerial 
parts from the effects of intense insolation. Xerophytic 
characters are also likely to be prominent, though the conditions 
are not so extreme as to lead to the development of a flora of a 
very marked xerophytic type. Judging from the characters 
of the soil and climate of the two regions, the plants of the 
“ dry ” patanas might be expected to show a greater xerophytic 
tendency and a more marked protection against insolation than 
those of the “ wet ” patanas. 

^ Ceylon Adminiatmtion Reports: Meteorology—Statistics for Hakgala, 1897. 

t Pearson, Journ. Linn. Soc., Bot. xxxiv. (1899), see table on p. 332. 

I Ceylon Administration Reports: Meteorology—Statistics for Bachilla, 1897. 
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With a view to verifying these deductions, the aubaerial parts 
of eighty species, all Dicotyledons except two, have now been 
submitted to anatomical examination. Of these, thirty-three 
were found only on the “ dry patanas, twenty-eight only on 
those above 4500 ft., that is to say “wet’’ patanas, while 
nineteen are common to both. The number of plants thus 
examined represent about two-fifths of the Dicotyledons of the 
whole patana flora. 

The ordinary anatomical peculiarities of leaves subjected to 
strong insolation are by this time quite familiar to biologists. 
As Heinricher^ and others have shown, sun-leaves frequently 
tend to assume an erect position and have a correspondingly iso¬ 
bilateral structure. The Table which follows shows, in a striking 
manner, a similar relation between the structure and position 
of erect and semi-erect leaves of certain of the patana plants— 
a point to which further reference will be made. A marked 
character of leaves exposed to strong sunlight is the great 
development of palisade-tissue usually at the expense of the 
looser spongy elements. Hence the relative thicknesses of 
these two constituents of the inesophyll is of interest. The 
leaf, as a whole, is thicker in sun- than in shade-plants. 
The development of intercellular spaces is usually greater 
in shade- than in sun-leaves. The epidermal cells, also their 
outer walls and cuticles, attain their greatest thickness in 
sun-leaves. The latei'al wails of the epidermal cells are, as a 
rule, straight in sun-leaves and more or less wavy in shade- 
leaves. In dorsiventral sun-leaves the stomata are almost, if 
not entirely, confined to the lower surface. 

Special attention has been paid to these characters, and the 
results are arranged in the form of a table, which includes exact 
measurements of the thickness of the epidermal, palisade, and 
spongy layers of the leaves. So far as we are aware, no 
representative portion of the flora of any biologically uniform 
area has previously been submitted to a systematic examination 
of this character; it is on this account the more desirable to 
place these measurements on record. Interesting comparisons 
will he possible when similar data for other areas are available. 

* Heinricher, Pringsh. Jahrb. Bot. xv. (1884). 
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II. Table.^ 








‘ 

1. 

II. 

Upper 

Epidermis. 

IIL " IV‘. 


Aotimdaph7ie st&noph/lh, Tliw. 

d 

er 

13-8 

G-2 

1 

Allmphmia deciptens, Thw. 

w 


21 

1 

2 

Anaphalis brevifolia, DQ . 

w 

ser 

25-5 

0-5 

3 

Anapbalia mareeacens, 0. B, Qlwrke . 

w 

ser 

19-3 

8*7 

4 

Anaphalis oblonga, J)Q. . 

(w)d 


22-5 

4’5 

5 

Atyloaia Candollei, WiqM cf* Am ... 

w 


19 

6 

G 

Atylosia rugosa, W'Ujhi ^ Aru . 

w(d) 

sm 

18 

3*5 

7 

Bhmea cinohita, Arn. 

w 


39 

4 

8 

Blumea flexuosa, C. B. Clarke . 

w(d) 


33'3 

4-2 

9 

Bupleurum mncronatura, Wight Am . 

w 

ser 

10 

12 

10 

Canthium parviflorum, Lam . 

d 


18 

7 

11 

Oanthium Eheedii, JDO., var. minus, Thw . 

d 


26 

7 

12 

Oarallia integerriraa, Z>(7. . 

d 

ser 

21-3 

7*2 

13 

Careya arborea, Boxb .. 

d 


12 

5 

14 

Cassia Kleinii, Wight Am . 

d 

sm 

21 

4 

15 

Cassia mimosoides, Linn ... 

w(d) 

sm 

15-3 

2'6 

IG 

Crotalaria albida, Heyne .. 

(w)d 

ser 

18*2 

3-8 

' 17 

Crotalaria rubiginosa, Willd . 

w 

sin 

39 

3 

18 

Curouligo orobioides, Caertn . 

w(d) 


50-7 

2*3 

19 

Bidymooarptts Huniboldtiana, Gardn. 

w 


ni-3 

1-7 

20 

Dodonsea viseosa, Lm^i . 

d 

er 

23 

5 

21 

Embelia Tiridiflora, Scheff, . 

d 


18 

7 

22 

Emilia seylanica, C. B. Clarke. 

w(d) 

ser 

70 

10 

23 

Eugenia olivifoUa, Butliie. 

d 

er 

22 

14 

24 

Eugenia sp. 

d 


14-5 

3-5 

25 

Eugenia sp. 

d 


17-7 

5-3 

26 

Eurya acuminata, DC., var, Wallichiana . 

d 

ser 

27*7 

8 

27 

Eurya cbinensis, B, Br . 

w 

ser 

26*5 

7 

28 

Eurya japonica, Thunb., Tar. Thunbergii . 

w 

ser 

22'5 

8 

1 29 

EvolTuius alaiuoidos, Linn ... 

d 

er 

21*5 

3-5 

30 

Examm Boxb. 

(w)d 

ser 

30 

0 

31 

Placourtia Eamontchi, LWrit . 

d 


21-5 

3f) 

32 

Q-aultheria fragrantissima, WaJH. . 

w 

ser 

56-5 

13-5 

33 

Ceniosporum elongatum, Be^ith . 

w(d) 

er 

41'2 

3*8 

34 

Q-lochidion zeylanicum, A, Juss . 

d 

er 

33*3 

5*7 

35 

Gymtra Bseudo-china, DO., var. hispida . 

(w)d 


65-5 

4*5 

36 

Hedyotis Lawmvi<St Wight & Arn. 

w 

er 

42 

11 

37 

Hedyotis vertieillaris, Wight ^ Am . 

w 


14 

7' 

38 

Heptapleurnm stellatum, Gaertn . 

. d 


53-5 

4*5 

39 

Hypericum inysorense, Heyne . 

1 

.] w 

ser 

17-2 

2*8 

40 


For explanation see p. 438. 
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Lower 

Epidermis. 

Stomata. 

u. s. 1. s. 
VII. VIII. 



MesophylL 



V. 

YI. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

1 

S-6 

1*5 


500 

146 

dv 

75 

71 

7*5 

1 

2 

11*5 

0*5 


400 

206 

dv 

100 

106 

5*5 

fc 

3 

12*5 

0*5 


220 

61 

ib 



1*5 

fe 

4 

9*5 

0*5 


370 

142 

dv 

55 

87 

4 

fc 

5 

21*5 

1*5 

75 

250 

180 

dv 

50 

130 

3*5 

fc 

6 

6*7 

0*5 


700 

. 98 

dv 

53 

45 

5 

vl 

7 

6-7 

0-5 


470 

125 

dv 

54 

71 

7*5 

vl 

8 

21 

4 


80 

607 

dv 

85 

522 

2*5 

1 

9 

14*5 

3 


80 

140 

dv 

53 

87 

3 

fl 

10 

6 

16 

345 

345 

152 

grad 

50 

102 

3*5 

fc 

11 

10*8 

7 


230 

247 

dv 

89 

145 

6*5 

1 

12 

17 

8 


300 

297 

dv 

95 

200 

7 

fl 

13 

14 

6 


107 

504 

grad 

168 

336 

3*5 

vl 

14 

simi 

lar * 

yf 

250 

316 

grad 

70 

246 

4 

1 

15 

simi 

lar 

330 

330 

103 

av 

60 

43 

7*5 

fl 

16 

simi 

lar 

400 

400 

103 

dv 

65 

38 

9 

fe 

17 

17-3 

4*7 

275 

275 

140 

grad 



6 

c 

18 

23 

1*7 


330 

198 

dv 

70 

128 

4*5 

fl 

19 

simi 

lar 

45 

60 

140 

ib 



1*5 

c 

20 

31 

1 

yf 

80 

145 

dv 

60 

95 

2 

fl 

21 

12 

5 


330 

170 

dv 

90 

80 

7*5 

1 

22 

16*5 

8*5 


170 

380 

dv 

100 

280 

5-5 i 

1 

23 

42 

8 

15 

90 

420 

grad 

123 

297 

3*5 1 

fl 

24 

8*5 

1 10*5 


325 

283 

dv 

100 

183 

8*5 

fl 

25 

7-5 

1 2*5 


600 

218 

dv 

50 

168 

7 

fl 

26 

10*3 

4-5 


650 

255 

dv 

99 

156 

8 

fl 

27 

17*5 

7 


315 

230 

dv 

90 

140 

3*5 

fc 

28 

22 

7 


400 

244 

dv 

90 

154 

3 

si 

29 

20*6 

8 


240 

186 

dv 

48 

138 

4 

fl 

30 

simi 

lar 

130 

200 

95 

ib 



2 

e 

31 

18 

7 


200 

249 

grad 

88 

161 

2-5 

1 

32 

14*5 

3*5 


385 

157 

grad 



3*5 

c 

33 

14-5 

7 


350 

238 

grad 



3*6 

c 

34 

24‘5 

t 3*5 

70 

250 

164 

dv 

85 

79 

4*5 

vi 

35 

17*2 

4*3 


130 

270 

dv 

103 

167 

11*5 

vl 

36 

: 76*5 

3*5 

45 

90 

630 

grad 



2 

vl 

37 

14*5 

3*5 


370 

144 

dv 

67 

77 

6*5 

fc 

38 

11-5 

6*5 


375 

207 

grad 



2 

c 

39 

33 

7 


95 

378 

dv 

169 

209 

6*5 

1 

40 

16 

2 

375 

375 

147 

ib 



4 

c 


^ Means that the measurements of the lower epidermis are the same as those 
of the upper epidermis. 
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Upper 

Epidermis. 



I. 

II. 

III. 

IV. ' 


Jasminum angustifolium, Vahl . 

d 1 


13-8 

5-7 

41 

Jiistioia procumbens, Linn . 

w 


46 

7 

42 

Knoma platycafq^a^ Arn., yar. himtta . 

(w)d 

1 ser 

43-8 

! 11*2 

43 

Lagenophora Billardieri, Cass . 

w(d) 


31*7 

1 3-8 

44 

Lasiosiphon erioceplialus, Lecnc., var. zeylanieus. 

d 

er 

34*2 

4-3 

45 

Ligustrum Walkeri, Beone* ... 

d 

ser 

20 

4-5 

46 

Litsea zeylanica, Nees . 

d 

ser 

11 

! 7 

47 

Lobelia nicotian sefolia, Heyue . 

wd 


31 

1 3 

48 

Microglossa zeylanica, Benth . 

(w)d 


27-7 

4-3 

49 

MiiBSfenda frondosa, Linn., yar. zeylanica . 

d 

1 

20 

1-5 

50 

Myrsine capitellata, Wall., yar. lanceolata .^ 

d 

er 

19-5 

! 9 

51 

Oldenlandia Heynii, Cr. JDon . 

d 


68-7 

14*3 

52 

Oayris arborea, Wall . 

wd 

er 

17-5 

7’5 

53 

Oxalis cornieulata, Linn ... 

w(d) 

sm 

42 

1 

54 

Pedicularis zeylanica, Benth . 

W I 


38 

! 4 

55 

Pliaseolus trineryis, Eeyne . 

w 

sm 

28-6 

1 3*5 

56 

Plecimnthus nigrescens, Benth... 

w i 


35-3 

1*7 

57 

Polygala telephioides, Willd, .. 

d 

er 

52*5 

1 9-5 

58 

Polygonum chinense, Linn . 

w ! 


32-5 

3-5 

69 

Pouzolzia Bennettiana, Wight .. 

w 


43-8 

1 2*2 

60 

* Psidium Guyaya, Lin7i. .. 

d 


39*5 

3-5 

61 

Bhododendron arboreum, Sm., yar, nilagiricum. 

w 


35*8 

7-2 

62 

Bhodomyrtus tomentosa, Wight . 

w 

er 

27 

8-5 

63 

Bubus moluccanus, Liwi ... 

w 


17 

4*5 

64 

Senecio ludens, C, B. Clarice . 

w 

' 

68 

4 

65 

Senecio zeylanieus, DC. . 

w 


49-5 

8’5 

66 

Solaniini indicum, Limi . 

w(d) 


22-5 

2 

67 

Sopubia trifida, Ham . 

w(d) 


32 

3*5 

68 

Spiranthes australis, Lindl. . 

w 


44*5 

5*5 

69 

Striga euplirasioides, Befith .. 

d 

or 

18 

8*5 

70 

Striga lutea, Lour ... 

d 

er 

20'5 

! 3'5 

71 

Swertia zeylmiica, Walker ... 

w 

ser 

30 

1 8 

72 

Tepbrosia tinctoria, Bers ... 

d 

ser 

22*0 

5*4 

73 

Toddalia aculeata, Be/irs . 

d 


22’7 

3-8 

74 

Vaociniiim Leschenaiiltii, Wight, Tar. zeylanica. 

d 


40 

5 

75 

Vemo7iia Wighfmia, Axn, .... 

w(d) 


89 

3*5 

76 

Viola Patrinii, DC. ... 

w 


63-7 

6*3 

77 

Wendlandia Motoniana, Wall. .. 

d 


38*3 

3*7 

78 

Woodfordia floribunda, Balisb . 

d 


27 

9 

79 

Zornia diphylla, Bers., var. Walkeri. 

d 

sm 

16-6 

5*4 

80 


^ Mot indigenous but naturalized [Trimen, Flora of Ceylon, part ii. (1894) p. 167.] 
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i 

Lower 

Epidermis. 

Stomata. 

u. s. 1. s. 
YII. YIII. 



Mesopbyll. 



V. 

YI. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIY. 

41 

13 

4*5 


600 

145 

fifrad 



2*5 

c 

42 

20-7 

4*3 

vf 

230 

198 

dv 

85 

113 

7*5 

vl 

43 

15 

8 


200 

182 

dv 

92 

90 

7 

fc 

44 

21-5 

3*5 

130 

145 

292 

ffrad 



3*5 

fo 

45 

20*7 

4*3 


200 

186 

dv 

85 

101 

8*5 

vl 

4G 

12 

3-5 


525 

205 

dv 

85 

130 

6*5 

fo 

47 

8-7 

5*3 


400 

183 

dv 

113 

70 

*7 

vl 

48 

13-7 

2*3 

vf 

245 

128 

dv 

55 

73 

4 

fc 

49 

10-7 

4’3 

66 

230 

177 

grad 



3 

1 

50 

12 

0-5 


300 

126 

dv 

61 

64 

4*5 

vl 

51 

18 

10*5 


120 

243 

dv 

98 

145 

7*5 

si 

52 

29 

7 


450 

127 

dv 

63 

64 

5*5 

1 

53 

si mi 

lar 

240 

280 

373 

ib 



3 

c 

54 

si mi 

lar 

vf 

110 

64 

dv 

36 

28 

3 

c 

55 

23*5 

3*5 


250 

451 

dv 

275 

176 

5*5 

fl 

56 

21-3 

2*7 

75 

375 

174 

dv 

no 

64 

6 

vl 

57 

16-3 

1*7 


200 

125 

grad 



3 

e 

58 

43-5 

9*5 

100 

120 

310 

grad 



4 

1 

59 

16*5 

3*5 

10 

225 

237 

dv 

80 

157 

3 

fl 

60 

19*7 

1*8 


325 

87 

dv 

46 

41 

5 

fl 

61 

9-3 

3*2 

vf 

1000 

105 

grad 



4*5 

c 

62 ! 

9 

1 


C25 

254 

dv 

145 

109 

5*5 

vl 

63 

7-5 

7 


500 

210 

grad 



6*5 

fc 

64 

10-5 

0*5 


300 

136 

dv 

100 

36 

7 

fc 

66 

20-5 

2*5 


210 

412 

grad 



2*5 

vl 

66 

^ 24 

4 

25 

125 

474 

grad 



4 

vl 

67 

13*5 

0*5 

50 

300 

176 

dv 

100 

76 

9 

1 

68 

18 

3*5 


180 

303 

grad 



2 

sc 

69 

28 

7 

t 50 

65 

161 

ib 



1 

' 1 

70 

simi 

lar 

150 

200 

242 

ib 



2 

fc 

71 

simi 

lar 

285 

285 

332 

ib 



3 

! fc 

72 

simi 

lar 

70 

155 

539 

grad 



2*5 

fl 

73 

14*5 

3*5 

150 

260 

144 

grad 



4 

1 

74 

24 

8*5 


135 

256 

grad 

64 

192 

9 

vl 

75 

15-3 

2*7 


300 

307 

dv 

142 

165 

5 

1 

76 

13 

1*5 


300 

112 

dv 

58 

54 

4*5 

fc 

77 

44 

5*5 

40 

no 

170 

grad 



4 

1 

78 

15 

3 


245 

170 

dv 

no 

60 

6 

fc i 

79 

10'5 

3*5 


425 

120 

dv 

64 

56 

9 

fc 1 

80 

simi 

lar 

190 

125 

263 

grad 



3 

fc 1 


2 1.2 
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III. Explanation of Table. 

The eighty plants whose leaves have been examined are 
arranged in alphabetical order. The endemic species are printed 
in italics. The measurements are given in ja ('001 mm.). The 
whole thickness of the leaf is not recorded, as this can be 
obtained by adding together that of the mesophyll and of the two 
epidermal layers. The measurements were made from sections 
of the alcoholic material mounted in water and in places where 
the vascular bundles (veins) were absent—such being usually the 
thinnest part of the leaf-lamina. 

Column I. refers to the type of patana on which the plant 
grows. w” means confined to wet ” patana, “ d’’ to “ dry/^ 
and ‘‘ wd ’’ common to both. Those of the third group were, with 
two exceptions, collected in one of the regions only—to express 
this the letter denoting the other patana is included in brackets; 
e> y. w(d) means that the plant is common to both, but the 
material for examination was only obtained from the “ wet ” 
patanas. 

Column II. Letters “er” and “ser” refer respectively to the 
erect or semi-erect position of the leaf recorded in the field 
observations In the case of plants the leaves of which move 
into a profile position in bright sunlight, the fact is denoted by 
the letters ‘‘ sm.’’ 

Columns III, and V. record the average depths of the upper 
and lower epidermal layers, exclusive of the thickness of the 
outer walls respectively. 

Columns IV. and VI. record the average thickness of the outer 
walls of the upper and lower epidermal layers respectively. 

Columns YII, and VIII. give the average number of stomata 
per square millimetre of leaf-area on the upper and lower 
surfaces respectively. 'W"lien the space in column VII. is left 
blank it means that stomata were not observed on the upper 
surface. When “ vf ” occurs, it signifies that only an occasional 
stoma was seen—too few to average out to a square millimetre. 

Column IX. gives the depth of the mesophyll. 

Column X. its differentiation. “ dvstands for dorsiventral^ 
‘4b’^ for isobilateral or an approach to this type, ‘‘grad’" 
denotes that the palisade (upper mesophyll) is not sharply 

* Pearson, Journ. Linn. Soc., Bot. xxxiv. (1899) pp. 328-331. 
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marked off from the spongy (lower mesophyll), but that the one 
gradually passes into tbe other. 

Columns XI. and XII. give the depth of the palisade and spongy 
tissues respectively. Blanks naturally occur in these columns 
when the mesophyll is isobilateral, or feebly differentiated. 

Column XlII, represents the ratio of the length of the palisade¬ 
cell to its breadth ; e* y., 6*5 means that the length of the cell in 
question is six and a half times its breadth. In the case of a 
two- or more-layered palisade the measurement was taken of the 
deepest layer, which is in nearly every case the uppermost. 

Column XIV. Here the amount of intercellular space in the 
mesophyll is roughly indicated 1 ’’ signifies that the cells are 
loosely arranged and the intercellular space, therefore, con¬ 
siderable ; c ” compact, implies the converse ; “ v,’\ s,’’ and 

“f” stand for the qualifying adverbs ‘‘very,’’ “slightly,” and 
“fairly,” respectively. 

IV. Gtenebal Summary of the Anatomical Chaeactees 
OF THE Leaf. 

Under this heading the data of the various columns of the 
table are discussed and summarized for the plants as a whole, as 
well as reference made to certain additional points in their leaf- 
anatomy not included in this table. 

(1) of the Up])er JEjpidermis (exclusive of the thichness of 

its outer wall). 

The average depth of the npper epidermis for the whole of 
the plants included in the table is about 30A considerable 
number have a deep upper epidermis, at any rate relative to the 
whole thickness of the leaf, suggesting that it possesses a water- 
storing function. Emilia zet/lanica,^ Oldenlandia IBleynei (PL 11. 
fig. 4), and Senecio ludens are extreme examples. It is perhaps 
of interest to compare the depth of the upper epidermis with that 
of the mesophyll. The average ratio for these plants is 1: 7, L 
the mesophyll has on the average seven times the thickness of 
the upper epidermis. Leaves in which the upper epidermis 
bears a large proportion to the whole thickness are very thin 
ones, such as those of Oxalis cornicwlata and Bouzolzia Ben-- 
nettiana, in which the ratio is less than 1; 2. Examples of the 

^ The numbers given for averages, &c. are approximate, decimals not 
being used to more than one place. 
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other extreme are Carey a arhorea^ Mnhelia viridiflora^ and 
Osyris arhorea; in these cases the inesopliyll is over twenty 
times as thick as the tipper epidermis. 

(2) TMchness of the Outer Wall of the Upper Epidermis* 

The average is 5*5 ja. Only thirteen plants have a decidedly 
thin outer wall—below 3*5 p—and this is connected with a hairy 
upper surface in all but throe instances, viz., Cassia mimusoides^ 
.Hypericum mysorense^ and Oscalis corniculata^ which have 
glabrous leaves. Twenty-one plants have the outer wall between 
7 and 10*5 //, and in six others it is more than 10‘5 y* About 
the thickest outer wall—14'3 p .—is exhibited by Oldenlandia 
Heynei (PL 11. fig. d). 

A glabrous upper surface is the rule. About a quarter of these 
plants have a hairy one, and of these only two are anomalous in 
having this associated with a thick outer wall. These are 
Knowia platycarpa var. hirsuta and Woodfordia florihunda^ 
neither of which, however, is very hairy on the upper surface. 
The average thickness of the outer wall in leaves witli glabrous 
upper epidermis is 6*3 and with hairy upper epidermis 3*6 p* 

As a rule the cuticle is quite distinct. Often half, or even 
more, of the whole thickness of the wall is cuticularized (Pi. 12. 
figs. 1 & 2). Exact measurements of the two constituents of 
the wall have, however, not been made. In two or three cases 
the cuticularized portion penetrates the side-walls, e. g. Gaultheria 
fragrantissima and Bliodomyrtus tomentosa. In the first instance 
(PL 12. fig. 5) the pegs of cuticularized cellulose, as shown in 
section, reach to nearly the base of the side-walls ; in the second 
(PL 12. fig. 4) rather more than halfway. 8ome thick outer 
walls have, however, only a relatively narrow cuticularized part, 
e. g., Bupleurwji mucronatum (PL 11. fig. 1), Oldenlandia 
Heynei (PL 11. fig. 4), and Hedyotis Lawsonim (PL 11. fig. 2). 

(3) Depth of the Lower Epidermis {eocclmim of the thiekness of 
its outer wall). 

The lower epidermis shows as a rule, as one might expect, 
shallower cells with thinner outer walls. Sometimes, however, 
it is nearly or quite similar to the upper epidermis, and this 
likeness, as the table shows, is usually associated with an erect 
or semi-erect attitude of the leaf. 

The average depth of the lower epidermis is 18*5 p, not much 
more than half that of the upper. In no case does it exceed at 
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all appreciably tbat of tbe upper. Gynura Fsewdo-cliina is 
remarkable ia baving both epidermal layers very deep; in fact, 
according to the table, the lower is slightly the deeper when the 
thickness of the outer wall is excluded. 

(4) Thichness of the Outer Wall of the Loioer Fpidermis^ 

The average is 4*4 //, about 1 ^ less than that of the upper 
epidermis. When the walls are similar or nearly so in thickness, 
the two surfaces are alike in character, either both glabrous or 
both hairy. Mhodomyrtm fomentosa is an exception—tbe upper 
surface is smooth, while the lower is covered with fine tomentum, 
yet the outer walls of the two epidermal layers do not differ 
much in thickness; this, however, is an erect leaf. In a few 
instances the lower wall may actually be thicker than the upper. 
This is evident in Bupleurum mucronatmii (PI. 11 . fig. 1) and 
BLeptapleurum stellatum. 

The relation between the hairiness and the thickness of the 
wall is shown rather more strikingly than in the case of the 
upper epidermis. Thirty-six of these plants have a hairy lower 
surface with an average thickness of wall of 2*6 p; and forty-six 
a glabrous surface with thickness of 5*8 p» A correspondence 
between the thickness of the cuticle and the presence or absence 
of hairs has been observed by Kearney in the plants of the 
“ Dismal Swamp ” region of Virginia. 

Two features of the epidermal cells not included in the table have 
been observed in detail, viz.:—the convexity of the outer wall, 
and the waviness of the lateral walls as seen in the surface view. 

(5) Convexity of the Outer Wall of the Upper Epidermal Cells, 
The outer walls are frequently convex (PI. 11 . figs. 2 & 4 and 

PI. 12. fig. 4); the surface in consequence is not level, but 
consists of a series of slight bulges, each corresponding to a 
single epidermal cell. Forty-five of these plants have more or 
less these arched walls, and the remainder, thirty-seven, have 
straight or nearly straight ones. This feature has been compared 
with the thickness of the outer wall on the one hand, and with 
the depth of the epidermal cell on the other. 

Leaves with With arched 
straight walls* walls. 

Average thickness of outer wall . - 6*8 /i 4*6 p 

Average depth of cell. 20 p 22 p 

* Kearney, Oontr, from the XJ.S. Nat. Herb, no. 6 (19,01), p. 389. 
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Thus the arched wall seems to be associated with a thinner 
outer wall and a rather deeper cell. A comparison may perhaps 
he drawn between these arched outer walls and the furrowed or 
wrinkled cuticles which are frequently found in the glabrous 
leaves of insulated plants. With regard to the latter, it has been 
suggested that the irregularities of the surface effect the dis- 
persion of some of the light falling on the leaf, and so constitute 
a means of protection against excessive illumination. Some of 
the light-rays would undoubtedly undergo total reflection from 
the curved surfaces of these epidermal cell-walls, and it seems not 
imreasoiiable to ascribe to them a similar function. 

(6) Wavmess of the Lateral E])idermal Walls. 

In shade-leaves the lateral walls of the lower epidermis are 
usually more wavy than those of the upper. Of the plants in 
question nineteen only have the side-walls of the upper epidermal 
cells sinuous, while in forty-four, rather more than half, this 
character is shown by the cells of the lower surface. Acomparison 
has been made between wavy and straight walls with regard to the 
depth of the epidermal cell and the thickness of the outer wall, 
including both surfaces of the leaf. 

Depth of cell—average for leaves with straight lateral walls 25*7 p. 

„ „ „ wavy „ „ 23*4 

Thickness of outer wall „ „ „ straight „ „ 5*5 ia. 

V „ wavy „ 4*2 

Considering that a straight lateral wall is a characteristic 
of sun-leaves, it might be expected that this would be accom¬ 
panied by a thicker outer wall and perhaps by a deeper 
epidermis, as this often has a water-storing function; the above 
numbers bear this out to some extent. Perhaps the thinner the 
side-wall, the greater is the incHuation to be wavy, Exact 
measurements, however, have not been made to ascertain how 
this idea is supported, on the whole, by this series of plants. In 
some instances it is certainly not the case. Anaphalis ohlonga 
and Blwnea flemosa^ for example, have thick, yet wavy upper 
epidermal lateral walls. Hairiness does not seem to influence 
directly this sinuosity. Haberlandt t considers the w^avy side- 
wall to be a help in withstanding strains and bendings, as well 

* Kearney, Coiitr. U.S. Herb. t. n. 6 (1901), p. 389. 
t Haberlandt, Phys. Pflan 2 i.-Anat. (1896) pp. 103 & 105. 
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as favouring water-storage by permitting a greater expansion of 
the cell. 

(7) Stomata. 

The occurrence of stomata on the upper surface is fairly 
common. Thirty-two plants have them thus situated. In six 
of these they are very scarce, less than one per sq. mm. In 
eleven they are fairly numerous, but only half as many, or 
less than on the lower surface. In fifteen they are equally 
distributed, or nearly so, on both surfaces, and in these with one 
exception, Zagenophora Billardieri, the leaf is either erect or 
semi-erect, or shows sun-movements. In one case, Zornia 
dijphylla^ a papilionaceous plant with leaf-movements, the 
number on the upper surface is actually larger than on the 
lower. Anaplialis oUonga^ Q-ynura Fseudo’-china.^ Lagenopliora 
Billardieri^ Microglossa zeylanica^ Senecio zeylanicus, and Viola 
Patrinii, the leaves of which have stomata fairly numerous on 
the upper surface and yet are not erect nor possessed of move¬ 
ments, do not show xerophytic characters, at any rate in their 
mesopbyll; they may be considered mesophytes and all, save 
one, are Composites. 

The number of stomata per square millimetre varies greatly 
for different species. Practically, nothing is known of the 
conditions which govern this variation. It is perhaps not so 
much their number as the size of the aperture which is to be 
taken into account. The average number per sq. mm. of the 
lower surface for this group of plants is 284, a figure some¬ 
what larger than an average given by "Weiss* for a miscellaneous 
collection of plants. Psidium Guyava is very remarkable 
in having as many as 1000 per sq. mm. Two species of 
Eugenia and Ehodomyrtm tomentosa belonging to the same 
natural order, also Jasminum angmtifolium^ Ligustrum WalJeer% 
Mhododendron arloreum^ Actinodaphne stenophylla, and Atylosia 
Candolle^ have large numbers. If both surfaces are taken into 
account together, which is perhaps the legitimate plan, then 
Cassia mimosoides stands next to Psidium Guyava as having the 
second largest number, viz. 800; Mppericwm my sot erne follows 
close with 750. Bupleurum mucronatum, Cassia Kleinii^ Grota- 
laria alhida, Osyris arhorea^ and Striga Iwtea have numbers 
above 500. 


* Weiss, Anat. der Fflanzen (1878), p. 392. 
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The stomata are in some cases sunk, but no very remarkable 
examples have been noticed. Sunken stomata occur in fifteen 
of these plants. On the other hand, twenty-seven have them 
slightly raised or projecting, while the remaining thirty-seven 
have them about level with the surface of the leaf. The best 
examples of sunken stomata are those of 'Bufleurnm mueronatmi 
(PL 11. fig. 1), Septapleurmn stellatum (PI. 11. figs. 8 & 9), and 
Syperlcum 7nysorense (PI. 11. fig. 3). Cases of raised stomata 
are shown in figures 3 (PL 12) and 6 (PL 11) for Atylosia rugosa 
and Bidy^nocarpm Himnloldtiana respectively. The sinking of 
the stomata is usually associated with a glabrous surface, and 
the raising with a hairy one; there are a few exceptions in both 
cases. Crotalaria ruhiginosa^ Gynura Fseudo-china^ Zasiosiphon 
eriocephalus, Litsea zeylanica^ and Tephrosia tmetoria have a 
hairy undersurface and stomata slightly sunk, while DodoncBa 
viscoBa^^ Kedyotis verticillarky Senecio zeylafiicus, SopuMa 
irifiday Striga luteay and Viola Patrinii are glabrous and have 
stomata somewhat raised. 

(8) MesophylL 

There is a considerable tendency to depart from the typical 
dorsiventral structure, which is distinctly marked in only 
25 per cent of the plants examined. The upper mesophyll 
often passes into the lower by gradations without a distinct 
line separating the palisade from the looser spongy elements. 
In several cases the structure is almost homogeneous, with the 
cells only slightly elongated at right angles to the suiTace. 
This type of mesophyll, here referred to as isobilateral, 
is usually associated with an erect position of the leaf. Tliat 
form of isobilateralism with a well differentiated row of palisade- 
cells beneath each epidermis hardly occurs. JEvolmlm ahinoideB 
(PL 11. fig. 5), Ilypericimi mysorense (PI. 11. fig. 3), Strig(& luieay 
and Tephrosia tinctorial—dll with erect leaves—have a feeble 
lower palisade-layer. 

The average thickness of the mesophyll for the whole group of 
^ plants is about 230 />t. Blumea crinita and Qynura Psmdo-cJdna 
are noticeable in having the thickest leaves, the depth of the 
mesophyll in both cases being over 600 g. It is in this respect 
that the leaf of Blumea crinita principally differs from that 
of JB.Jlexuosa, 

A double palisade-layer is not very common; examples where 
The leaf of this plant is visdd and covered with minute scales. 
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a second row is pronounced are furnislied by the leaves of 
Dodoncsa viscosa^ Ilej^tapleurmi stellatum (PI. 11. fig. 8), Bubus 
molmcanus^ and Bhododendron arboreitm —the last has even a 
third row of palisade-cells. 

In some cases the mesophyll is more or less irregularly 
palisade throughout, the cells usually decreasing somewhat in 
length from the upper to the lower surface. The leaves of 
Orotalaria albida, JBlacourtia Bamontchi, Folygala telephioides^ 
Psidmm Quyava (PL 11. fig. 7), Bhodomyrtus iomentom^ Tephrosia 
tinctoria^ and Zornia dipJiylla show this in varying degrees. 

In order to gauge the palisade nature of the upper mesophyll, 
the length of its average cell should be compared with its 
breadth. This has been doue, and the results inserted in 
Column XIII. of the Table. The measurements have been taken 
of the uppermost palisade row where two occur, and of the average 
cell where the palisade ones are somewhat irregular in length 
and breadth. The average figure for the column is 5, L e,, the 
length of the palisade-cell is on the average five times its breadth. 
The most marked palisade-layer is seen in Glochidion zeylaniGum, 
where the length of the individual cell is eleven times its width. 
Haberlandt ^ remarks that palisade-cells vary from being 
scarcely longer than broad to having a length 10-12 times their 
breadth. 

Prom the figures in Columns XI. and XII. the relative 
proportions of palisade and spongy tissues can be calculated. 
On an average the spongy is one and a half times as deep as the 
palisade; only those plants, fifty-two in all, which have these 
layers fairly well marked off one from another are taken into 
account. Blumea crinita has the largest proportion of spongy 
tissue, viz., six times the depth of the palisade. 

As regards the development of intercellular space in the 
spongy tissue or in the mesophyll as a whole, about 40 per cent, 
have very little, L e. the mesophyll is compact. ■ 

V. The Anatomical Chaeactees ob the Leap ob the 
AND “ Dey ’’ Patana Plants oompabeh. 

Having briefly summarized the anatomical characters of the 
leaves as a whole, we now proceed to compare the plants of the 

wet ’’ patanas with those of the “ dry ” patanas* As previously 
mentioned, twenty-eight belong to the wet/’ thirty-three to the 


^ Haberlandt, Fhys. Pflauz.-Axiat. (1896) p. 228. 
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dry’’ patanas, and nineteen are common to both. We have 
thought it advisable to reduce these three groups to two by 
distributing the plants of the last-mentioned amongst the first 
two, according as the material for examination was collected in 
the wet or dry region, since in only two cases were specimens 
gathered and preserved in spirit from both kinds of patana. 
These are Lobelia mcotiancefolia and Osyris arborea. Con¬ 
sequently in this section of the paper each of these plants is 
counted as two, one belonging to the wet region and the other 
to the dry. This brings the total number of plants for com¬ 
parison to eighty-two, of which forty-two are considered as “ wet ” 
patana and forty as dry ’’ patana plants, thus nearly equalizing 
the two groups. In the Table the figures for Lobelia nicotiancefolia 
and Osyris arborea are the mean of the two sets of calculations. 
Estimations similar to those given below have been made for 
the three categories separately, but it seems superfluous to 
record them here, for iu no case are they contradictory; c.^.,the 
average depth of the epidermis of the wet patana plant is greater 
than that of the dry patana plant when the species are divided 
into the three classes, and it still remains greater when they are 
reduced to two classes ; such holds good for the other averages. 

(1) Depth of the Tipper Dpidermis {exclusive of the thiohness of 
its outer wall). 

Average depth for w.p.* .. 33*4 p. 

,, „ • • -^ 6*0 p. 

The w.p. has therefore on the whole a deeper upper epidermis 
than the d.p.—a result hardly to he expected in the light of a 
water-storing function for the upper epidermis. A factor, dis¬ 
cussed below, which must be taken into account, is that the 
arching of the outer wall is commoner amongst w.ps. This has 
already been shown to be associated with a deeper epidermal cell. 
Therefore, other things being equal, the tendency would be for 
the w.p. to have a deeper cell than the d.p. The difierence, 
however, appears too great to be fully explained in this manner. 

The ratio of the depth of the upper epidermis to the thickness 
of the mesophyll for w.p. is as 1: 6*5 ; for the d.p, as 1: 8 ; so 
the w.p. has a relatively as well as an absolutely deeper upper 
epidermis. 


* w.p. is short for “ wet ” patana plant, and 
d.p. for “ dry ” patana plant. 
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(2) TMchness of the Outer Wall of the Upper Epidermis, 


Average for tiie w.p....._ 5 /n. 

5? . 6 /i. 


So the d.p. has an appreciably thicker outer wall—a result to 
be anticipated. But this difference may be accounted for 
directly apart from any influence of climate or soil; for a 
hirsute covering is about twice as common amongst w.ps. as 
amongst d.ps.; and this has been seen to be associated with a 
thinner outer wall as a rule. About 30 per cent, of the w.ps. 
and 15 per cent, of the d.ps. have a hairy upper surface. Further^ 
there are amongst the w.ps. quite as many with markedly thick 
walls as amongst the d.ps., e, fourteen plants of each have an 
outer wall 7 pov more in thickness, and three of each above 10'5 p. 
Consequently we are forced to the conclusion that in this 
particular the two sets of plants are very similar. 

(3) Depth of the Lower Epidermis {exclusive of the thiekness of 


its outer wall). 

Average for w.p. 20*6 p. 

„ d.p. 16-6 p. 


As in the case of the upper epidermis, so here the w.p. baa a 
deeper cell than the d.p. The arching of the lower epidermal wall 
has not been strictly observed to say whether this influences the 
depth of the cell, as in the case of the upper surface. But if it 
does, it can hardly account for so great a dissimilarity in depth 
between the two classes of patana plants. 

(4) Thickness of the Outer Wall of the Lower Epidermis. 


Average for w.p. 3*7 /x. 

» <i-P. 5-1 


The thinner outer wall of the w.p. can be explained in the 
same way as for the upper epidermis. A hairy under surface is 
about twice as common amongst the w.ps. 
w.p... 24 plants, i. e. 57 p.c. with hairy lower surface, 

d.p. .. 12 „ 30 , „ ,, „ 

(5) Convexity of the Outer Wall of the Upper Epidermal Cell. 

Of the w.ps. twenty-eight out of forty-two, i. e. over 66 per 
cent., have been considered to have arched walls, nineteen of 
which have this feature pronounced. 

Of the d.ps., seventeen out of forty, L e. 42*5 per cent., have 
arched walls, six of which have this feature pronounced. 

Thus, whatever may be its significance, it is commoner 
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amongst tlie w.ps. Althougli usually accompanied by a tliin 
outer wall, it is not always so—to wit, Oldenlandia Ileynei 
(PL 11. fig. 4). 

The supposed function of the convexity in concentrating ligbt- 
rays can Imrdly bold here, for it is difficult to imagine tlie plants 
of either region requiring more light—rather the reverse. 

(6) Waviness of the Lateral Epidermal Walls, 

Upper surface^ 

Out of 42 w.ps., 33 have straight walls, 9 wavy. 

„ 40 d.ps., 30 „ „ 10 „ 

Lotver surface. 

Out of 42 w.ps., 16 have straight walls, 26 wavy. 

„ 40 d.ps., 22 „ „ 18 „ 

Sinuous lateral walls in tlie upper epidermis are then about as 
common in one class of plants as in the other, but in the lower 
epidermis they are decidedly commoner amongst the w.ps. 

(7) Stomata. 

w.p., lower surface, average number per sq. mm. 264. 
d.p., ,, ,, „ ,, ,, 305. 

This difference is about the same if both surfaces are taken 
into consideration, notwithstanding that the w.ps. have stomata 
more often on the upper surface than the d.ps. 

w.p., both surfaces together, average number per sq. mm. 309. 
d.p., „ ,5 ,, ,, ,, ,, 356. 

Sixteen w.ps. have stomata fairly numerous on the upper 
surface; the leaves of all except six are either erect or semi-erect, 
or with movement. 

Eleven d.ps. have them on the upper siirfaco; of which all, 
except two, have erect or semi-erect, or motile loaves. 

Sun-leaves are stated to have more stomata than shade-leaves 
On the other band, Warming t states, quoting authors, that the 
drier the situation the fewer the stomata. The first statement, 
however, refers to the leaves of the same species according as it 
grows in the shade or in the sun, while the second has to do witli 
xerophytes collectively compared with other types of plant 
associations. 

* Dufour, Bull. Soc. Bot. France, xxxiii. (188G) pp. 92-95; also Ann. 
Sc. Nat., Bot. s6r. 7, v. (1887) p. 311. 

t Warming, Oekologische Bflanzengeographie, ed. Knoblauch. (1896) p. 193. 
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The two plants, Lolelia nicotiancefolia and Osyris arhorea^ of 
which leaves from both patanas have been investigated, bear out 
the first statement. The stomata in both cases were found more 
numerous per unit area on the dry patana plants. One explan¬ 
ation forthcoming is that the leaves of a given species are apt 
to be smaller in area in the light than in the shade, and taking 
the number of stomata per each leaf as equal, then the sun-leaves 
will have more to the square millimetre. 

As regards the position of the stomata with respect to the 
general leaf-snrface:— 

Out of 42 w.ps., 14 with stomata level, 21 raised, and 7 sunk. 

„ 40d.ps., 26 „ „ 6 „ 8 „ 

Thus sunken stomata are about as common in one region as in 
the other, showing again that xerophytic characters are about as 
marked amongst one group as the other. 

The larger number of raised stomata amongst the w.ps. is 
pi'ohably due to the greater frequency of a hairy leaf-surface. 


(8) MesopTiylh 

Average thickness for w.p. 234 ju. 

j5 5? d.p. 225 p* 


The difierence here is too slight to be taken into account. 
Tet the dissimilarity might have been expected to be the reverse 
of what it is, since sun-leaves are thicker than shade-leaves. 
l^TopoTiion of spongy tissue to palisade^ w.p. 1: 1'5, d.p. 1:6. 
No appreciable disagreement, both sets of leaves calculating 
out to about the same ratio, viz.:—^the spongy tissue being about 
one and a half times as deep as the palisade. 

There is a greater inclination amongst the d.ps. to have a two¬ 
layered palisade. 

d.p., 32 p.c. have a two-layered palisade, 
w.p., 21 p.c, „ „ ,, 

Ratio of the length of the palisade-cell to its Ireadth, 

Avemge for w.p.. 4*3. 

» d. p. 5-5. 

Thus the palisade cliaracter is more pronounced amongst the 
d.ps., as might be expected. This still remains the case if the 
erect and semi-erect leaves are omitted from both groups; the 
ratio then is for w.p. 4*5, for d.p. 5*8. 
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Intercellular space, 

■w.p.witlialoosemesop]ijll24, p.c.; compact 11,?'.^. 4i3p.c* 
d.p., 5, „ 26, 65 p.c.; „ 14,i.^*35p.c* 

A result hardly to have been anticipated that the d«ps. should 
have on the whole a looser mesophyll—-more intercellular space 
—than the w.pa. This may be partly explained by the fact that 
there are more typically dorsiventral leaves amongst the d.ps,, 
and that a marked palisade-layer may allow a looser spongy tissue 
beneath. 

VT. Eemaeks on the Stehcthee op Eeect and Semt-eeect 

Leaves. 

Mrect Leaves, —Twenty-seven species of Dicotyledons are 
recorded ^ as possessing leaves which have a permanently erect 
position. Fourteen of tliese have been anatomically examined 
and are included in the Table. Five—viz.; Polygala telephioides, 
Lvohulus ahinoides (PL 11. fig. 5), Striga lutea, S, euphrasi’- 
oides^ and Osyris arhorea (PL 12. fig. 2)—are isobilateral in 
structure. Two others, Geniosporum elongatum and Bhodo- 
myrtus tomenfosa, approach the isobilateral structure; the former 
in distribution of stomata, feeble differentiation of mesophyll, and 
the depth of the cells and thickness of the outer walls of the 
upper and lower epidermis; the latter only in the undiffer¬ 
entiated character of the mesophyll. The remaining seven— 
viz.: Bodoncea viscosa, Bugenia olivifolia, ActinodapJme stenO” 
phylla^ Glochidion zeylanicum^ JECedyotis Latosonice^ Lasiosiphon 
eriocephalus, and Myrsin ecapitellata —are distinctly dorsiventral 
in structure, though erect in habit. 

Semi‘-erectLeaves. —Of the twenty-five species with semi-erectf 
leaves sixteen have been studied in the Laboratory, and in these 
the correspondence between structure and recorded position is 
more marked than in the case of the “ erect ” leaves. Five species— 
Hypericum mysorense (PL 11. fig. 3), Crotalana alhida, Teplirosia 
tinctoria^ Bupleurum mucronatum (PL 11. fig. 1), and Bwertia 
zeylanica —have leaves more or less isobilateral in structure. 
Those of Emilia zeylanica are almost as strongly isobilateral, but 
the upper epidermal cells are rather deeper than those of the 
lower, and by far the larger proportion of the stomata are found 
on the under surface. In JEncacum zeylanicum and Oarallia 

* Pearson, Journ. Linn. Soc., Bot. xxxiv, (1899) p. 327. 
t Pearson, loo, cit, p. 328, 
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integerrima tlie stomata are confined to the lower surface of the 
leaf, which in other respects shows only feeble dorsiventrality. 

Both varieties a jajwnica as well as E, acuminata show 

a great similarity in the structural characters of the cells of 
the upper and lower epidermis. In the leaves of Anaphalis 
marcescens, A, hremfolia, and Gaultheria fragrantissima the 
tendency to an isobilateral structure is found only in the meso- 
phyll. The three remaining species with semi-erect leaves—viz., 
Ligustnim Wallceri^ Knoxia platycarpa var. hirmta^ and Litsea 
zeylanica —appear to be typically dorsiventral in structure. 

Thus of the thirty plants with erect or semi-erect leaves 
microscopically examined, ten have practically an isobilateral 
structure, ten others are isobilateral to some extent either in 
their epidermis or mesophyll, while the remaining ten are dorsi¬ 
ventral. An astonishing fact is that most of the dorsiventral 
ones are confined to the “ dry ’’ patanas : one only, Iledyotis 
LawsonicSy is restricted to the “ wet” patanas, but shows an 
inclination towards isobilateralism in its mesophyll; Knoxia 
platycarpa is common to both and possesses a well differentiated 
mesophyll, but the material was collected from the dry patanas. 
More remarkable still, these eight remaining dry-patana plants 
with erect or semi-erect leaves—viz., Actinodaphne stenopliylla^ 
Eodonma viscosa^ Eugenia olivifoUa, Gtloaliidion zeylanicum^ 
Lasiosiphon eriocepliah^B, Ligustrum Walheri^ Litsea zeylanica^ 
and Myrsine capitellatum —are some of the most striking 
examples of dorsiventrality occurring amongst the whole group 
of plants anatomically investigated. Not only have they a 
marked palisade, but also a loose spongy tissue* The only 
feature in which the lower surface shows, as a rule, a similarity 
to the upper, is in the thickness of the outer epidermal wall. 
All these eight plants are shrubs or small trees. Can these 
plants have only recently taken to the erect habit and their 
structure not yet become modified ? 

The leaves of the two Monocotyledons, GurcuUgo orcMoides 
and Spiranthes australis^ may be said to have an isobilateral 
structure; their mesophyll is practically homogeneous through¬ 
out and composed of cells hardly elongated at all. Since their 
leaves grow vertically or inclined to the vertical, they may be 
reckoned amongst the erect or semi-erect. 

To be consistent, let us see what plants other than those 
LINN. JOHEN.—BOTANY, VOL. XXXV* 2 M 
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belonging to tlie erect or semi-erect categories have leaves 
approaching the isobikteral type, 

Lagenophora Billardieri, Gynura Bseiodo-china^ and, to a loss 
extent, Viola Patrinii and Mieroglossa zeylanica come near iso- 
bilateralism in having both epidermal layers similar, stomata 
numerous on the upper surface, and a feebly differentiated 
mesophyll, which, however, is not compact but loose. In fact, 
except for a fairly thick outer epidermal wall, these plants are of 
a decidedly mesophytie character. !From their habitats a meso- 
phytic structure might he expected in the cases of Lagenophora 
and Viola^ but hardly in those of Gymira and Mieroglossa, for 
the one grows on rocks and the other is common on the dry 
patanas. 

The two species of Blnmea, Hedyotis mHicillaris (Pi. 12. fig. 1), 
Polygonum eliinense, &enecio ludens, zeylanictcs, and Vernonia 
Wightiana have leaves with feebly differentiated mesophyll, but 
thickened outer upper epidermal walls; these all belong to the 
«wet ” patanas, and with two exceptions are Composites. 
JPlaeourtia Bamontchi and Jasminum angustifoliim, both of the 
“dry” patanas, have feebly differentiated but compact meso- 
phylls ; leaves inclined to the vertical might have been expected 
in these two species. 

Zornia dipliylla has almost an isobilateral structure, both in 
its epidermis and mesophyll, in connection with, which it is of 
interest to note that its leaflets move into a profile position 
in bright sunlight, l^one of the other plants examined, 
possessing this power of movement, show such a correlated 
structure in their leaflets. Cassia Kleinii and 0, mimosoides 
have their epidermal layers similar, with stomata equally dis¬ 
tributed on both surfaces, but their mesophyll has a dorsiventral 
differentiation. The four others, Atylosia mgosa (PI. 12. fig. 3), 
Orotalaria nMginosa, Phaseolus trinervim, and Oxalis eorm-' 
culata, have practically dorsiventral leaves. It would be 
interesting to extend these observations to see whether such 
a profile position assumed in bright sunlight may have tended 
to modify the dorsiventraliby of such leaves. The above 
examinations merely suggest the idea. 
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VII. Special Poihts ih the Ahatomy oe the Leaf 

BEAEIHO OH XeEOPHTTISM. 

Under this heading are enumerated certain leaf-structures in 
some of these plants, such as a double-layered epidermis, 
mucilage-cells, &c., which are generally regarded as protections 
against excessive transpiration; also instances of chloroplasts 
occurring in the epidermal cells—usually looked upon as a 
decidedly mesophytic character. 

(1) Boulh-layered U'p^er Mpidermis or BLypoderm occurs in 
Glochidion zeylanicum^ Septapleurum stellatujn^ 'Bddium Guyam^ 
Rhododendron arhoreum^ Vemonia WigJitianaf and Eosacum 
zeylanicum, 

Glochidion zeylanicmi. The upper epidermis is not uniformly 
two-layered, but only double in places. This fact does not seem 
to have been recorded for the genus. 

JELeptapleurum stellatim. The upper epidermis is 2-3 cells 
deep, as a rule two ; the second layer is deeper than the first. 
The genus is mentioned by Solereder t as possessing a 
hypoderm. 

Rsidium GrLyava (PL 11. fig. 7). The upper epidermis con¬ 
sists of 3-4 narrow layers of cells. Bokorny f has noted a 
hypoderm in the species P. araea and P. incanescens^ 

Rhododendron arloreum. The upper epidermis is composed 
of two layers of about equal depth. This instance is recorded 
by Solereder. 

Vemonia Wightiana. The epidermis is divided in places 
only. 

Esoacum zeylanicum* Below the uppermost layer of cells 
(epidermis) is one composed of large, rather rounded cells with 
very few chloroplasts; it appears to have been differentiated 
from the mesophyll, and probably functions as an aqueous layer. 

(2) Feculiar Lateral Walls in the Epidermis of Hypericum 
mysorense.—Some of the lateral walls of both epidermal layers 

* la none of these examples, except Exaeum zeylmiioxmy has it been 
definitely proved whether the second layer of cells may have been derived from 
the originally single epidermal layer or from the mesophyll. Immature leaves 
in various stages were not to hand to settle this point. Most likely all but 
Exacum are epidermal in origin. 

t Solereder, Syst. Anat. der Dicotyledonen, 1899, p. 482. 

t Bokorny, Mora, 1882, pp. 35-45 & p. 387 ; also Solereder, 1. c. pg 398. 

2 M 2 
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of tlae leaf haye a nmcli swollen appearance. In surface view'^ 
they appear lenticular in shape (PI. 12. fig. 7): in section they 
present the form of pegs, being thickest next the outer wall and 
diminishing gradually towards the basal one (PI. 12. fig. 6). 
Treatment with Schnitzels solution or iodine and sulphuric acid 
shows that the cuticularized part of the outer wall is continued 
down these side-wails for some distance in the form of wedges 
(PI. 12. fig, 6 , ep.) ; hut no cuticularized core is revealed in the 
ordinary thin lateral walls. 

An examination of young leaves makes it evident that these 
peculiar walls are interpolated after the general cellular forma¬ 
tion of the epidermis. In fact, they may he regarded as 
belonging to the same category as those w^alls which are inserted 
so as to render an epidermis two-layered; only in the first case 
the additional walls are radial, while in the second case they are 
tangential. Tlie original cell is usually well defined, as it is 
bounded by the ordinary thin lateral walls ; it may remain 
single or he divided into two or more compartments by the 
formation of these special walls (PL 12. fig. 7). The latter 
result is best seen in the epidermis overlying the vascular 
bundles (veins). They, no doubt, serve to strengthen the leaf, 
and may perhaps to some extent help to lessen transpiration. 
This peculiarity does not seem to have been noticed previously 
in the genus. 

The leaf of this plant is also interesting as possessing an 
isobilateral structure. Till quite recently all species of the 
Hypericacem* examined possessed dorsiventral leaves with 
stomata only on the lower surface. Kearney f, in a paper 
published lately, mentions two other species of the genus, viz. 
Hypericum mrgatum, Lam., and IL pilosum, Walt., as having 
isohilateral leaves. In both these species, growing in an exposed 
situation, the leaves are erect and, as in li. mysoreme, the 
stomata are found on the ventral as well as on the dorsal 
surface, the epidermal cells of both surfaces present similar 
characters, and a second palisade-layer is found contiguous with 
the lower epidermis. 

(3) Mucilaginous Cells in the Mpidermis. —The presence of 
mucilaginous cells in the epidermis is a common character of 

* Solereder, Syst. Anat. Dicot. (1899) pp. 134-135. 

t Kearney, Contr. from TJ.S. Kat. Herb. vol. v. (1901) pp. 495, 496. 
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plants of dry climates. The mucilage is not held in the lumen 
o£ the cell, but in the inner (basal) wall. This is enormously 
thickened, and composed principally of mucilage. It often 
presents a stratified appearance due to unaltered bands of 
cellulose. Such a wall can act as a water-absorbent and storer. 
In some cases all the epidermal cells may be thus modified, 
while in others specialized mucilaginous cells are scattered 
about. 

Several of the patana plants examined have such sacs. Their 
names are given below. 

Grotalaria albida (PL 12. fig. 9). The mucilage-cells are very 
numerous in both epidermal layers. Perhaps one out of every 
three cells has its inner wall mucilaginous. These cells, 
especially those of the upper epidermis, are very deep, pene¬ 
trating a long w^ay into the mesophyll, the extra depth being 
wholly due to the thickness of the inner wall. 

Grotalaria rubiginosa. The mucilage-cells are much less 
numerous than in the preceding species and are, moreover, 
confined to the upper surface. This plant is also in other 
respects less xerophytic than (7. albida. Neither is mentioned 
by Solereder as exhibiting this feature. 

Zornia diphylla. The mucilage-cells are numerous in both 
epidermal layers. 

Folygonum cMnense (PL 12. fig. 8). The mucilage-cells are 
confined to the upper epidermis and are not very numerous. 
The genus is mentioned by Solereder as showing this feature. 

Lasiosiphon erioceplialus. The presence here of a mucilaginous 
epidermis is recorded by Solereder, The cells occur only on the 
dorsal surface and are numerous but not deep. 

Myrsine capitellatum. The mucilage-cells occur plentifully 
in both epidermal layers, but more so in the lower than upper. 

JEJurya acuminata and the two varieties of F, japonim. The 
inner walls of both epidermal layers are uniformly somewhat 
thickened and mucilaginous—the mucilage is thus in these three 
instances not restricted to special cells. 

(4) GMoroplasts in the Lower Epidermis. —What appear to be 
chloroplasts exist in the lower epidermis of the leaves of 
Didymocarpus Smiboldtiana (PL 11, fig. 6 , ch.) and Fedimlaris 
zeylanica. Since fresh material of these plants has not been 
examined, it cannot be stated with absolute certainty from an 
investigation, of the spirit-specimens that these bodies contained 
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clilorophyll, altlioiigh their likeness to the plastids of the meso- 
phyll render it highly probable. Solercder mentions species 
of the order Scrophulariiiccjo, but not Gosnoracea), to which 
Bidpmcarpus belongs, as having cliloroplasts in tlicir epidermis. 
IN'eitlier of the above plants shows marked xerophytic cliaractors 
in the leaf. In fact, Bidymocarpiis Ilumholdtiana is decidedly 
inesophytic in strnctnre ; it grows on wet boulders. Pedicularis 
zeylanica lias its outer epidermal walls somewhat tliickened and 
possesses fairly well differentiated palisade-cells. 

VIII. Abbitiokal Poikts oe Akatomical and 
Phtsiological Ikteeest. 

In this division of the paper are included certain features 
of interest bouglit to light during the microscopic examination 
of these plants, which, however, have hardly any oecological 
bearing, but which, we think, are worth recording. Several of 
them require further investigation. 

(1) Tannin Idiollasts in the 3Ie$ophjlh —Distributed in the 
mesophyll of several of these plants are special sacs, which in 
the alcoholic material are coloured browm and wliich are usually 
larger than the ordinary chlorophyll-cells. They may have a 
scattered arrangement, or he located chiefly in the palisade- 
tissue, or form a more or less definite layer in the middle of the 
leaf, or be aggregated mainly round the flbrovascular bundles. 
Solereder f refers to such cells as taiuiiu idiohlasts, and mentions 
them as being of common occurreiico in the Sapindacoaj, Papilio- 
nacea), Mimosea), and Eubiacem. The brown coloration possibly 
arises from the action of an oxidase on tlio tannin substance, 
changing it into a phlobaphcne or some kindred body on the 
death of the cell. 

Their occurrence has been noticed in the mesophyll of the 
following pataua plants:— 

Papilionaceae .—Atijlosia rwj/osa (PL 12. fig. S,ts*), Tephrosia 
tinetoria, 

Eubiacese. — OantMum parciflormni €. Blieedii^ Iledyotk 
Lawsonim (PL 11. fig. 2, ts*)^ Knocoia platycarpa var. 
liirsuta, Mmscenda frondosa (PL 11. fig. 10, tsX 

PolygonaceSB.— Polygonum ehineme^ 

* Solereder, Syst, Anat. Bicot. (1899) p, 007» for list of natural orders 
with cWoroplasts in epidermis, 

t olereder, I, c. p» 924. 
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It is interesting to note tliatthe otlier species of ho^Atylosia 
and Hedyotis^ viz., A, Gandollei and vertiGillarh respectively, 
do not possess these sacs. 

(2) Thick-walled Spongy Tissue in the Leaf of Musssenda 
frondosa.—This leaf is remarkable in having relatively very 
thick-walled spongy mesophyll-cells (PL 11. fig. 10, twi). These 
walls hardly seem to be mucilaginous in nature, for they neither 
swell in water nor stain with corallin-soda. Again, they do not 
appear to be composed of ordinary cellulose, as neither Schultze’s 
solution nor iodine and sulphuric acid stains them the character¬ 
istic blue colour, but they remain for the most part unchanged. 

(3) Crystals, —[Notes have been made of the crystalline 
contents of these plants, but very few of these need be recorded. 

TJocacmn zeylanicum has single crystals of calcium oxalate in 
its leaf. This is noteworthy, since it is asserted by Solereder* 
that no crystals have been observed in the order Grentianacese. 

The leaves and stems of this plant also show in the spirit- 
material crystalline spheroidal masses, which to the naked eye 
appear as white specks dotted all over the specimens. These 
are insoluble in hot and cold water and in dilute mineral acids, 
but soluble in potash and concentrated sulphuric acid with yellow 
coloration. The substance is probably a glucoside, and may be 
akin to hesperidin. In the living tissue it is most likely in 
solution, the precipitation being caused by the alcohoL 

Eapbides, as is well known, occur frequently in the Kubiacese, 
but attention does not seem to have been called to the fact as to 
whether they may be imbedded in mucilage or not. Of the 
rap hide-containing species, Knoxia flatycarjpa var. hirsuta and 
Sedyotis Lawsonm have mucilage as well, while Kedyotis 
verticillaris^ Allceojyhania deeiyyiens^ and Oldenlandia JBCeymi are 
wanting in this substance. The raphide-mucilage may be of 
value in retaining water, and so be considered a xerophytic 
character. 

(4) Meserve Carhohydrates, —As might be expected, sphero- 
crystals of inulin were found in the spirit-preserved roots, and 
sometimes in the lower part of the stems of the following 
Composites, viz.:— Yernonia Wightiana^ Lagenophora JBillardieri^ 
Microglossa zeylanica^ Blumea fexuosa, B. crinita^ Anajphalis 
marcescens, and A. ohlonga, and also of Lobelia nicotianicefoUa. 
Eeserve starch in all these cases was absent. 

^ Solereder, Syst. Anat, Dicot. (1899) p. 291. 
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Ourculigo orcliioides (N.O. AniaryllidiicesD).—This perennial 
herb has an erect fleshy rootstock and stout tuberous roots. In 
our collected material the rootstock had a largely deycloped 
cortex full of small starch-grains. The root-tubers, on the other 
lumd, contained no starch, and the colls seem to lack conteiiiis 
generally. Possibly thoy may have had reserve carbohydrate, 
which has been exhausted, or they may function as water- 
reservoirs, while the rootstock serves as a food-reservoir. Ex¬ 
aminations of the plant at various times of the year would soon 
elucidate this point. Our material was collected in the middle 
of October from the Hakgala patanas. 

PecliGularis zeylanica and &])irantlies amtmlis (an orchid) are 
peculiar in having starch-grains in their reserve-organs staining 
not blue, but red-brown with iodine. 

The large tuberous roots of PecUcularis zcijlanica wore nearly 
depleted of their starch; what remained was located in the 
outer part and stained red with iodine, suggesting the idea 
that the altered nature of the grains was merely prior to 
their complete dissolution. However, the plentiful starch-grains 
of young roots stained similarly, looking as if ‘‘red” starch is 
the form in which the reserve-carbohydrate is deposited in this 
plant. 

A few cases of reserve “red’' starch are knownsuch as in 
the endosperm of Sorghum vulgare var. gliitinosum^ in the root¬ 
stock of a few orchids, and in the tuber of Isopgnm biternatmi^. 
Transitory “ red ” starch is of commoner occurrence, 

(5) Cortical Bundles in the Stem of Gloclhdion zcjylanicuin.-- 
Besides the main stele, this plant often has in its internudes two 
small lateral steles traversing tlio cortex op|)osito one another 
and running in two longitudinal swcdlings, one on i‘acl» side of 
the stem (PL 12. fig. 10). Those are similar in structure to the 
main stele. 

This character is not very constant. Sometimes one only of 
the lateral steles is continuous throughout the iiitoruode, the 
other joining the central stele part of the way up ; or, again, both 
may fuse with the main stele before the node above is reached. 
Eurther, in one internode three subsidiary steles occurred, two on 

* A, Meyer, Ber. d. Deufc. Bot. Ges. 1886, p. 387 ; Shimoyama, Beitr^e 2 iir 
Kenntniss des japanischen Klebreisaes,*' Inaug.-Bisaert., Sfcrassburg, 1886; 
^immerraann, Bot. Microtechnique, 1893, p. 228, 
t Macdougal, Minnesota Bot. Studies, no. 9, pt. viii., April 1896. 
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one side and one on the other. All these variations were noticed 
in the few twigs at our disposal for examination. 

In the nodal region the lateral stele gives out a branch which 
joins the petiolar fibrovascular bundle just about where this 
latter passes into the stem stele. An offshoot from this branch 
goes to the stipule. 

ISTo mention of this peculiarity for the genus is to be found in 
Solereder’s work. It resembles to some extent the stem-structure 
of certain lianas 

(6) Stipular Glandsand 

This interesting plant, so different in habit f from the rest of 
the Eubiacese, has very conspicuously stalked glands on its large 
stipules. These belong most likely to the type found in the 
genus Goi^romia of the same order, a short account of which was 
given before the Linnean Society by Gardiner f in 1883. 

Each gland is papillate in shape, and consists ol a core ot 
pare] 3 chyina covered by an epithelium (Pi. 12. fig. 11). Notra- 
cheids were observed to penetrate the tissue ot the gland. Their 
function is unknown. An absorjHive one has been suggested, 
since they are immei'sed in the water which collects in the con¬ 
cavities formed by the rosette of leaves. 

The roots in the material collected of this plant often showed 
swellings; in these the central stele was considerably broken up. 
In one case the fibrovascular tissue seemed to consist of a ring 
of isolated bundles. These thickenings may be caused by 
external injury or disease, and not be a normal feature of the 
plant. 

IX. SUMMAEY. 

To recapitulate some of the more important facts and con¬ 
clusions gleaoed from an anatomical investigation of these 80 
plants:— 

(1) The leaves of the “dry ” patana plants examined do not show 
more marked xerophytic characters than do those of the 
“wet” patanas. In fact the two sets of plants are very 
similar in this respect. Chief points of difference are : 

{ci) “ Wet ” patana plants have deeper upper and lower 
epidermal layers. 

* Schenck, Anat. d. Lianas, 1893, p. 142. 

t PearsoB, Journ. Linn. Soc., Bot. xxxlv. (1899) pp. 331 and 343. 

j. Gardiner, Linnean Soc. meeting Dec. 20th, 1883 (never publislied); also 
Note in Bot. Centralbl. 1884, ii. 
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(h) Wet ” patana plants are more hairy, wliich may 
explain their ratlier thinner outer epidermal cells 
and the more freq^uent occurrence of raised stomata. 
{g) Arched epidermal cells and wavy lateral epidermal 
walls are somewhat commoner amongst the “wet^’ 
patana plants. 

{d) Stomata are rather more numerous amongst the “ dry ’’ 
patana plants. 

(e) The ratio of the length of the palisade-cell to its 
breadth is rather greater amongst the “ dry ” patana 
plants and a double-layered palisade is commoner. 
(/)“’Wet^’ patana plants have on the whole a more 
compact mesophyll, u e. less intercellular space. 

(2) Many of the erect and semi-erect leaves show an isobilateral 

structure or a tendency thereto, but there are some striking 
exceptions among the “ dry patana plants. 

(3) A double-layered upper epidermis or bypoclerm occurs in six 

plants. 

(4) Peculiar additional lateral epidermal walls are present in the 

leaf of Hyfericmn mysorense, 

(5) Eight species have cells in the epidermis of the leaf with 

inner (basal) walls much thickened and mucilaginous. 

(6) The spongy cells of the mesophyll of Musscenda frondom have 

relatively very thick walls which are not true cellulose, 
and hardly appear to be mucilaginous. 

(7) The tuberous roots of Pedicularis zeylanim and Spirantlies 

australis contain red ” starch—two new examples of this 
comparatively rare reserve carbohydrate. 

(8) The stem of GhcJiidion zeylanimm has often two additional 

steles (cortical bundles) traversing longitudinal swellings on 
opposite sides of the internode. 

(9) Attention is called to the conspicuous glands borne on the 

large stipules of Sedyotis mrticillaris, 

X. OoNCLuniKa Eemaeks. 

In a former paper it was stated that ‘Uhe flora of the patanas 
as a whole is composed, of plants which, generally speaking, 
present characters which tend to reduce transpiration and to 
protect delicate parts from the injurious effects of intense 
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illumination ” This view, the result of field ohservatioiis, is suffi¬ 
ciently borne out by the anatomical characters, herein recorded, of 
those plants which have been available for examination- The 
conditions prevailing over the patanas situated below 4500 ft. 
appeared to be much more favourable to the existence of a pro¬ 
nounced xerophytic fiora than those which dominate the open 
country at higher elevations. It was therefore confidently 
expected that those anatomical peculiarities which usually 
characterize plants of insolated areas would be more strongly 
developed in the members of the ‘‘dry” patana flora than in 
those from the “wet” patanas. That this is not the case is 
abundantly evident from the facts recorded above. This con¬ 
clusion is of considerable interest and by no means easy of 
explanation. 

It does not seem likely that the unfavourable nature of the 
climatic conditions of the “ dry ” patanas has been overestimated. 
It is rather probable that some factor in the climate of the wet 
patanas tending to the evolution of xerophytic characters has 
been overlooked or its influence undervalued. All the material 
of “ wet ” patana plants examined was obtained from the patanas 
lying along the Hakgala valley, which, as already pointed out 
treads east and west and falls rapidly to the east. Throughout 
the prevalence of the south-west mousoon, this valley is swept 
by powerful winds from the west, whose dwarfing effect upon the 
arborescent vegetation on the upper southern slopes has already 
been alluded to t. Thus, although the air is never dry in any 
ordinary sense of the word, it is almost constantly changing and 
probably rarely approaches a state of saturation, at any rate in 
the lower portion of the valley. Wo are inclined to regard this 
as a factor of importance in the development of the xerophytic 
character of the flora, which, compared with that of the drier 
patanas, is certainly more marked than would be anticipated. 

In this connection sufficient importance has perhaps not been 
ascribed to the lowering of the functional activity of the roots of 
“ wet ” patana plants hy the humic acids in the soil This to 
some extent renders them incapable of absorbing the moisture in 
the soil which under other circumstances would be sufficient to 
support a flora of a inesophytic type. 


Pearson, Journ. Linn. Soc., Pot. xxxiv. (1899) p. 323. 
t Pearson, I, c. p. 332. J Pearson, 1. c. p. 324, 
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EXPLANATION OF THE PLATES, 

tLe,, upper epidermis; ^,e., lower epidermis; s^., stoma; cut, ciiticularized 

part of the outer epidermal wall; /y., fibrovascular tissue. 

Plate 11, 

Fig. 1. Bupleurmi mticiromtimi. Section of leaf. X 200, 

Fig. 2. Hed^otis Lawsoni<s. Section of leaf. X 200. 
t.s.i tanuin-sacs (shaded). 

Fig. 3. Ht/perimm mysorense. Section of leaf. X 200. 

Fig. 4. Oldml/mdia Ileynii. Section of leaf. X 200. 
r., raphide-cell in section. 

Fig. 5. Emlvuhts akinoides. Section of leaf. X 200. 

Fig. 6. Bidymocarpus Humboldtima. Section of leaf. X 200. 

gh., glandular hair; ch,, chloroplasts in lower epidermis. 

Fig. 7. Psidium Guyam. Section of leaf. X 200. 

Fig. 8. Reptojpleurum stellatim. Section of leaf. X 100. 
cr., cluster crystals of calcium oxalate. 

Fig. 9. Reptaplcui'um stdlcdum. Section of stoma. X 400- 

g.Q., guard-cell; lx,, lower epidermal cell; cut,, ciiticularized part 
of outer wall of epidermis; sp., spongy mesophy 11-cells. 

Fig. 10. Mtmmnda fromlosa. Section of leaf, x 200. 

ts., tannin-sacs (shaded); tiv., thickened wall of spongy cell. 

Plate 12. 

Big, Hedy Otis veTticillaris. Section of leaf. X 200. 

Fig. 2. Osyris arhorea. Section of leaf. X 200. 

Fig. 3. Atylosid rugosa. Section of leaf. X 200. 

t.s., layer of tannin-sacs (shaded); h., 3-celled hairs, only basal parts 
of them shown on upper surface. 

Fig. 4. Rhodomyrtus tomeuiosa. Section of upper epidermis. X 400. 

cut., ciiticularized part of outer wall; cp., cuticularized prolongation 
into side-walls; -nics., commencement of mesophyll. 

Fig. 5. GmiUheria fragruntmimci. Section of upper epidermis. X 400. 

cut., cuticularized part of outer wall; cp., euticiilanzed prolongation 
into side-walls; pat, upper parts of palisade-cells. 

Fig. 6. Hypericum mysoreme. Section of upper epidermis, x 400. 

cut, cuticularized part of outer wall; Iw., ordinary lateral wall; 
/fw.p special lateral wall with cuticularized prolongation, cp. ; 
mes., commencement of mesophyll. 

Fig. 7. Hypericum mysorense. Surface view of upper epidermis. X 400, 

st, stomata faintly shown, being sunk somewhat; oc., original 
epidermal cell undivided, oc.,, divided into two cells by special wall, 
00 . 2 , divided into three cells by two special walls at right angles to 
one another; cp., cuticularized core of special lateral walls. 

Fig. 8. Polygonum chinense. Section of upper epidermis, showing mucilage- 
cell. X 400. 

muc., lumen of mucilage-cell; thick inner wall containing the 
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mucilage and traversed by bands of cellulose, cl.\ u.e., ordinary 
epidermal cell; pal., commencement of palisade-cells. 

Fig. 9. Cfotalaria albida. Section of upper epidermis, showing very deep 
mucilage-cells, x 400. . 

OMK,, lumen of cell ; iw., inner wall of great thickness containing 
the mucilage with stratified appearance due to bands of unaltered 
cellulose ] wes., mesophyll; ordinary epidermal cell. 

Pig. 10. QlooMdion seylanimm. Diagram of transverse section of the middle 
part of internode of stem, x 20. 
ep., epidermis; <?., cortex; p.^ pith with central cavity (unshaded). 
ph. and xy,, phloem and xylem, respectively, of main stele. 
ph,^ and xy.^, ,, „ „ of lateral steles. 

Pig. 11. Hedyoti& verticillaris. Longitudinal section of stipular gland. X 100. 

ep., epithelial layer of gland; s., stalk of gland; slip., main tissue 
of stipule; r., raphide-cell. 


On tlie Synantliy in tlie G-enus Lonicera. By E. A. Newell 
Abbeb, M.A., F.G-.S., Trinity College, Cambridge ; Univer¬ 
sity Demonstrator in Palseobotany. (Communicated by 
A. C. Sewabd, Esq., F.E.S., E.L.S.) 

[Eead 4th December, 1902.] 

The morphological character known as synantliy, or the union 
of two or more members of an inflorescence, is in nature by no 
means rare, although it can hardly be said to be of common 
occurrence. It is exhibited normally in plants belonging to 
many widely separated orders. Among these, the genus Loni-- 
cera, belonging to the Caprifoliacese, is remarkable both for the 
number of species which possess this character and for the 
difierent ways in which the synanthy is effected. 

The genus has recently been divided into three groups as 
follows ^ 

i. GaHrifolium^ DC. 

ii. Wintooa^ Sweet. 

iii. Xylostmmy DC.f 

* Pritsch (1891). The numbers in brackets after the authors’ names refer to 
the date of the memoir, which will be found quoted in the bibliography at the 
end of this memoir. 

t This section was originally founded by Tournefort in 1700 as Xylosteon^ 
and this reading has been followed by De Candolle and others. I have, how¬ 
ever, adopted here, on the authority of Bentham and Hooker (1873), p. 11, the 
form Xylostenm, 
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These are separated bj the characters of the leaves, inflores- 
ceiices, and flowers, as well as by the habit. The snbgenus 
Oaprifoliwn, which includes the two British climbing Honey- 
sucldes, X. Ca_prifolmm, L., and X. Fericlymemm^ L., is easily 
distinguished from the two other groups by the compound inflores¬ 
cence, formed oE closely compressed ^-flowered dichasia. JSTo 
synantby occurs in this group. In the two other subgenera, the 
inflorescence consists of a simple 2-flowered dicliasium, iu which 
the terminal flower is suppressed. The Nintooa group includes 
climbing shrubs, and, so far as is known, synantliy does not 
occur in any of its species. 

The third subgenus, Xylosteum^ is distinguished by the fact 
that none of its members are climbers. Usually the habit is that 
of an erect shrub. In many of the species included in this 
group, synanthy occurs between the two flowers of the cyme or 
the two fruits. This group is by far the largest, containing 
upwards of 70 species The great majority of these belong to 
Eastern Asia, occurring especially in China, the Himalayas, and 
in other parts of India. A few species belong to North America. 
Several are European, occurring especially as alpines in the 
mountains of Southern and Eastern Europe. A single repre¬ 
sentative of the group, X. Xylostemi^ L., is a naturalized or 
possibly indigenous British plant. 

The union of the flowers and fruits in certain species of Loni- 
eera is well known, and has for many years been used as a 
character of systematic importance. Tlie main facts relating to 
the morphology of the flowers and fruits have also been described 
by various authors, and may he found scattered throughout the 
systematic literature dealing with this group. At the same time, 
so far as I am aware, no one has yet undertaken a comparative 
morphological study of the synanthy in this genus. As little 
attention appears to have been paid recently to this subject, a 
comprehensive study of Xylodeim section, from the point of 
view of the synanthy, may he of interest as a contribution to 
the morphology of floral structures. 

The work has been carried out on the following lines:— 
Examination of the various stages in the flowers and fruits has 
been made in the case of a number of species of which material 
could he obtained. In this way I have worked out, independently 


Fritscli (1891), p, 166. 
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o£ previous observers, a series of types to which I believe all or 
nearly all the species showing synanthy may be referred. I have 
also examined the whole of the rich collection of dried material 
in the Kew Herbarium, which I have been able to compare 
with the types previously dissected. In a few cases, owing to the 
material being insufficient, or to difficulties inherent to the 
inspection of dried and mounted specimens, I have not been 
able to arrive at definite conclusions. 

The fresh material for the work was partly collected in Switzer¬ 
land, and partly obtained from the Eotanic Grarden at Cam¬ 
bridge. I atn indebted to the courtesy of the Director of the 
Eoyal Botanic Gardens, Kew, for the material of certain species, 
and also for permission to work in the Kew Herbarium. I am 
also indebted to the Keeper of the Herbarium for help during 
the examination of the dried material. 

True Synanthy. 

There are two distinct types of synanthy exhibited in the 
genns. The first, and by far tbe most common, is one in wbich 
the union is effected by the floral organa. This I may distinguish 
as true synanthy, as opposed to the second type, which is due to 
the intervention of extra-floral organs, the bracteoles. As will 
be seen presently, a false synantby may arise as a corollary to 
the union of the four bracteoles of the inflorescence into a brac“ 
teolar sheath enveloping the ovaries. In true synanthy, the 
union is effected by the coalescence of the receptacular walls of 
the two inferior ovaries 

This coalescence may he partial or complete. We may thus 
distinguish two types of true synanthy, that of L. Xylo&teum^ L., 
which is incomplete, and L. alpigena^ L., in which the union is 
complete. 

Type of L, Xylosteumy L. 

In a large number of species belonging to the XylosUum group 
there is no synanthy. Occasionally, however, in some of these 
very alight union may apparently take place at the base of the 

^ The walls of inferior ovaries were formerly regarded as almost entirely 
receptacular. It has been pointed out, however [G-oebel (1900), p. 54], that there 
are good grounds for the belief that the carpels take some share in their 
formation. I therefore use the term receptacular walls, without implying that 
the walls are entirely of receptacular origin. 
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ovaries, e. g., L, eiliata^ MiihL*; while in otliers the two flowers 
are always free. Such instances as L. clliaUt Ibrm a gradation 
to the type of L. Xylosteum, in which the ovaries are luiited for 
rather less than half their length. This union takes place only 
in one plane, which is the median plane of the inflorescence. 
In this region, the parenchymatous tissues of the walls of the two 
inferior ovaries, or of the pericarps of the two berries, are in 
organic continuity. The fruits are united to a less extent coni- 
parativel}^ than the flowers, and thus the two spherical red 
berries are nearly distinct. 

In this species the bracteoles are very small and inconspicuous, 
and free from one another. In others, however, such as 
L. nigra^ L., which possesses the same degree and type of 
synanthy, they are much larger, and sheath the lower portion of 
the ovaries. In all the flowers of L. nigra which I have 
examined, the bracteoles are united in pairs on one side, but free 
laterally. In others the four bracteoles may all he free t. The 
bracteoles do not, however, increase in size proportionately to 
the berries, and the fruits of L. nigra are similar to those of 
L. Xylosteum, 

The following species possess the same type and degree of 
synanthy as L. Xylosteum, 

Type of Lonicera Xylo^teim^ L. 

L, Iracteolaris^ Boiss. & Bnhse +. 

L. cmrxdeBcens^ Dipp. § 

L. clecipiens^ Hook. f. & Thoms. 

L, florihnnda^ Boiss. & Bnhse. 

L. fragrantissima, Lindl. & Paxt. 

L. liellenica^ Orph. 

L. leiopliylla^ A. Kern. 

L, Maximowiczii^ Maxim. 

i. nigra^ L. 

L. phyllocarpa^ Maxim. (| 

L. StandisMi, Hook. 

X. Tatarinowii^ Maxim. (| 

* Bippel (1889), p. 252. 

t Koehne (1893), p. 548. { Boissier (1875), p. 9. 

§ Dippel (1889), p. 233. I have not seen this species. 

d On the authority of Maximowicz (1859), p. 138. 
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Type of L. alpigena^ L. 

Species in which the sjnaiithy is complete are somewhat more 
numerous than those in which the'union is only partial, but all 
gradations may he found between the type of Jj. ^glosieim and 
that of Ij. alpigena. In both cases, as a rule, the degree of 
syuanthy is constant in the species, but here again exceptions 
occur. Thus X. alpigena^ which in Europe has a single berry¬ 
like fruit, resulting from the complete union of the two ovaries^ 
occurs also in India, where the two berries are always free 
These variations may possibly have some bearing on the question 
of the adaptation presented by such a false berry as that of 
Jj. alpige7icu 

In L. alpigena^ at least in European examples, the coalescence 
is complete in the median plane throughout the entire, or nearly 
the entire, length of the ovaries. As Vidal f has already pointed 
out, this union is effected by the parenchymatous tissues of the 
receptacular walls or pericarps, which are in organic continuity. 


Fig. 1. 



L. alpigma^ L.—The psciidocarp resulting from the complete union of tlic two 
berries. The scars of the two calyx-rings are seen towards the apex of the 
fruit. X 3. 

The syuanthy is even more marked in the fruit than in the 
flowers, for as the piseudocarp ripens it becomes globose, and the 
distinction between the twm ovaries, from which it originates, 
is lost (fig. 1). This particular kind of pseudocarp may be 
termed a false berry, 

^ Hooker (1882), vol. ii. p. 16. t ?idal (1897), p, 14. 

LINN, JOIIRN.—BOTANX, VOL. XXXV. 2 N' 
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Ill Lonicera al}nge-77a the bx\acteoles are small, while in Z. 
ohlongifolia^ Hook., and L, 'micropliylla^ Will., they are iisnally 
absent altogether. In other species possessing fche same type of 
synanthy they form by their union a well-developed bracteolar 
sheath, which may be quite two-thirds as long as the ovaries, 
e. g. X. ajigustifolia, Wall. 

In the following species the synanthy is complete or nearly 
complete both in the flowers and fruits ;— 

Type of Loniccra alpgena^ L. 

Z. migii>BfifoIlct^ Wall. 

Z. calcamfa^ HemsLt 

Z. caiwasica, Pall.J 

Z. Chamissoi, Bunge. 

Z. conjugal is, Kell. 

Z. discolor, Lindl. 

Z. Glehii, P. Schmidt. 

Z. glutinosa, Vis. 

Z. Kesselringi, Hegel §. 

Z. micropliglla, Willd. 

Z. oiloncjifolid. Hook. 

Z. orientalis, Lam. || 

Z. parvifolia, Edgew. 

Z. ^chnitziana, Dipp.^f 

Z. szecJmanica, Batal. 

Z. tangiitica, Maxim. 

Z. fomentella, Hook. f. & Thoms. 

False Sgoiantliy. 

In many species of Loniceo^a the bractoolea arc well developed 
and more or less completely united into a sheath, by the fusion 
of the four bracteoles of the cyme in the median and lateral 
planes. This bracteolar sheath may completely envelop the 
ovaries, especially in species in which the bracteoles are all 
irnited. In this case the external appearance of the flowers and 

^ Koehne (1893), p. 543. 

t Henisley (1901), pi. 2632. 

J Jaubert & Spacli (1843), tab. 72, p. 135. 

§ Kuoline (1893), p. 548. I have not seen this species. 

II Jnubert & Spaeh (1842), tab, 71, p. 134. 

^ Koehne (1803), p. 548. I liate not seen this species. 
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the young fruits is aj^t to be misleading. In L. zheriea, Bieb. 
(cf. fig. 2), the two corollas appear superficially to spring from 
a single inferior ovary, whereas the two ovaries are really free 
from one another, though closely enwrapped by the bracteolar 
sheath. This sheath has, in fact, been mistaken for completely 
fused ovaries. 0. Koch ^ was apparently the first to discover that, 
in X. iherica and X. clilamydopJiora^ C. Koch, the two ovaries are 
free. Again, Boissier t states that, in the ease of X. coerulea^ 
there are no bracteoles ; although in other species he recognized 
the existence of a bracteolar sheath. As we shall see, bracteoles 
play a very imj)ortant part in this species. ‘ Other authors, 
notably Jaubert and Spach Dippel§, and especially Koehne ||, 
have called attention to the fusion of the bracteoles into a sheath 
enveloping the ovaries. 

In the great majority of species in vrhich a completely fused 
sheath is present, the two ovaries are entirely free from one 
another and there is no synanthy. A few exceptions occur, 
such as those which exhibit true synanthy, as already mentioned. 
In one species, X. ccBvidea, the presence of a bracteolar sheath 
has given rise to a form of synanthy which is distinct from that 
above described. 

Before, however, proceeding to discuss the condition of affairs 
in this interesting species, it may perhaps be well to point out 
how difierent species of Lonicera exhibit different stages in the 
formation of a complete bracteolar sheath such as that of 
X. iherica. In X. nigra we have in some forms a very incomplete 
sheath, which, in the fiowering stage, does not cover more than 
half the length of the ovaries. In X. involmrata^ Banks, a North 
American species with large leaf-like bracts, the two free ovaries 
are completely covered by large bracteoles, which are united in 
pairs medially, but remain free laterally. Other species similar 
in this respect to X. invohicrata are X. MaacM^ Maxim., 
X. arlorea, Boiss., L, jiavescens, Bipp.lf, and X. spinom, Jacq,"^^ 

In X. iherica, as already stated, the four bracteoles are com¬ 
pletely fused. Other species with a complete bracteolar sheath, 
and with the ovaries free from one another and from the 

0. Koch (1851), p. 478. t Boissier (1875), p, 9. 

I Jaubert Spach (1842), p. 137. 

§ Bippel (1889), p. 254, &c. || Koehne (1893), p. 545. &c. 

i Koehne (1893), fig. 313 c-f, Koehne (1893), fig. 313 
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bracteolar sLeatli, are Z. Auelieri^ Jaub. & Spacli X. gfjno- 
c]da7nydea^ IlemsLt, Z- hjpoleiwa, Decne., Z. £uinqttelocularis^ 
Hardw., and Z® Ferdinandi, Fraiieli. J 

Tlie function of tlie bracteolar sheath is, no doubt, to afford 
protection to the young fruits. In all the above“nicntioiied 
species the fruits as they mature cither grow out of tlic 
sheath, usually splitting it laterally (Z. ibe^ica), or where the 
bracteoles are free laterally the sheath becomes reflexed 
(Z. involucrata). 

In at least two other species, Z. ligiistrina^ WalL, and Z. 
ynleata^ Oliver, additional protective coverings to the ovaries and 
young fruits are found. The flowers of Z. Ugustrim, Wall., an 
East-Indian species which Koolme § has figured, possess in 
addition to the bracteolar sheath a further and still outer in- 
tegument, which is developed from the region of the caljx-tuhe, 
and w^hich grows downwards, overlapping the bracteolar sheath. 
When the fruits are ripe they project beyond the bracteolar 
sheath, as in Z. iberica^ and hear at the apices the withered 
remains of the upper integument. The two fruits, as also the 
two ovaries, are quite free from one another and from the brac¬ 
teolar and upper sheaths. In Z. pileata the upper and outer 
envelope is also present ||, and, probably also in Z. vesicaria, 
Xomar I have not, however, seen this latter species. 

Type of Z. ccemlea^ L. 

In tho>'e species which possess a more or less well-developed 
bracteolar sheath, we have seen that the two ovaries and the two 
fruits are entirely free from one another. We have also traced 
the fate of the bracteolar sheath when the fruits mature. Wo 
are now in a position to understand the origin of the false 
synanthy in the isolated type, Z. cmrulea^ L., a common 
European alpine, and a species of great morphological interest. 
A completely fused bracteolar sheath is present in this species 
surrounding the two ovaries (fig. 2). The ovaries are, as in 
Z. iberica, quite free from one another, although externally they 
appear to be completely fused. 

Jaubert & Spach (1842), tab. 73, p. 137. 

t Forbes k Hemsiey (1888), p. 362. 

I Also ? L. mimifd, Batal., vide Batalin (1892), p. 170. 

§ Koebne (1891), p. 167, fig. 57/-/. 

II Figured by OliTor (1887), pi. 1*585, 

^ Komarov (1901), p.427. 
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Tlie two ovaries are, liow'ever, united witli tlie bracteolar 
slieath in certain planes. The condition of affairs is best 
explained by means of the diagrammatic sketches in fig. 3. 




Lonicera Cdruka, L.—Lower portion of the inflorescence, showing the 
bracteolar sheath investing the two gynaccea. 

Eig. 3, shows the two free ovaries surrounded hy the brac¬ 
teolar shoatb, to which, in their upper portion, they arc 




Lomccra cesruka, L.“-(fl) Diagram of a transverse section through the upper 
portion of the ovaries; {h) transverse section through the lower portion of 
the ovaries; (c) diagram of a longitudinal section tlirough the lower 
portion of the inflorescence in the plane of the bracts, 

not united. At a lower level, figs, 5, c, they are united in the 
median plane of the infiorescence with-the sheath, but remain 
free laterally. The longitudinal section * in the plane of the 

^ A similar diagram of Koehne’s (1891), flg, 57 is not quite correctly drawn, 
at least as regards the specimens wkich I have examined. 
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Ibracts, fig. B Cj shows that the two OTaries are not united with 
one another. 

The result of this fusion is that, as the fruit matures, the 
growth of the bracteolar sheath keeps pace with the growth of 
the true berries which it encloses, and contributes to the pericarp 
ill addition to the walls of the two ovaries. The pseudocarp whicli 
results is not very dissimilar in appearance, except in colour and 
size, to that of X. al^igena (fig. 1), although it is morphologically 
cjuite distinct. We see, therefore, that the presence of a brac- 
teolar sheath may give rise to a false synanthy in which the 
union is efiected by organs external to the flowers themselves. 


Conclitsions. 

Wo have seen that two different types of synanthy occur in 
the Xylosfeim section of the genns Lonicera. True synautliy 
is effected by the partial or complete fusion of the receptacular 
walls of tlie inferior ovaries or fruits, and the bracteoles play no 
part in its formation. Where the synanthy is complete, the 
resulting fruit is a false berry, in which the pericarp is formed 
from tie walls of the two ovaries. Br. Masters states that 
this type of synanthy occurs in Fornax and Opercularia among 
Eubiaceie, in Eucalyptus Lehmanni among Myrtacem, and iu 
Lycopersicum esculentum (Solanaces©). He terms this particular 
form of synanthy (in which “ the pistils of different flowers may 
coalesce more or less without much alteration in the other parts 
of the flowers, as happens normally in many Caprifoliacege ’^) 
Sy7icarpy, This is a most inappropriate and misloading term 
in this connection. If some such terra is really necessary, wo 
might perhaps coin a word such as Bynyyny^ or speak of those as 
cases of ^yngynmeea. 

It has been shown, as has already been pointed out by various 
authors, that in many species the gyna3cea are enveloped by a 
bracteolar sheath, and that, as a rule, there is no synanthy in 
such cases. The object of the fusion of the bracteoles into a 
sheath is no doubt to protect the young fruits. Their function 
would thus seem to be very similar to that of the bracteoles 
in Qmtanea and Fugus, As a rule, this sheath plays no part in 
the formation of the pericarp of the fruit. 

In one species, however, the presence of a bracteolar sheath 


* Masters (1869), pp. 38 and 45. 
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may give rise to a false synamthy. So far as I am aware, this 
occurs only in the case of L. cmrulea^ though it is not impro¬ 
bable that other species may eventually be found which possess 
this character. The false synanthy in Ij. ccbridem is e:ffectecl 
by the union of the two gynaecea in certain planes with the 
bracteolar sheath, the gynsecea themselves remaining quite free 
from one another. The fruit iu this species is a pseudocarp and 
a false berry, in which the hracteoles as well as the ovarian walls 
contribute to the pericarp. 

There can be little doubt that there is some special biological 
significance expressed in the false berries of Ij. alpigena and 
L. cmrxilea^ and that these forms of synanthy, although morpho¬ 
logically distinct, are both adaptations to some particular con¬ 
ditions of the plants’ environment. What these conditions are, 
in the case of these two species, are questions which can hardly 
he answered without a special study of the subject. It would 
seem possible, how^ever, that the adaptations have some connec¬ 
tion with the alpine conditions under which these species thrive. 
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List of Marine Algse collected at the Maidive and Laccadive 
Islands by J. S. Gardus-er, Esq., M.A. By Ethel S. 
Bartok (Mrs. Antony Gepp). (Communicated by A. Gepp, 
M.A., E.L.S.) 

[Eeacl 2nd April, 1903.] 

(Plate 13.) 

Thebe appears to be no record of tbe marine algse of these 
islands, neither are there any specimens from them in the British 
Museum Herbarium. This list includes one new species, but all 
the rest recorded here, with two exceptions, are already Iniown 
from the Indian Ocean, One of the plants is especially inter¬ 
esting as enabling a doubtful species to be elucidated, and another 
provides material for the drawing-up of a diagnosis of a plant 
hitherto nndescribed and known only in Herbaria. All the 
Minikoi specimens were collected on July 26th, 1899. 

In thanking Mr. J. Stanley Gardiner for allowing me to work 
out this collection, I would draw attention to his interesting 
notes on the habitats of tbe species, incorporated below almost 
verbatim. As a general observation, he states that “ Algm on 
tropical coral-reefs in oceanic areas never form more than low 
growths. Most of the reef-surface is bare, or towards the edge 
covered with nullipores (Lithothamnion). However, the latter 
area, where the waves break, is richer than the reef-flat, but too 
dangerous for proper collecting.’’ Ordinarily, algm are not 
found on shoals in the lagoon, the whole being covered with 
growing corals. 

CHLOBOPHTCE-ffl. 

1. Ulya sp. 

Minikoi, Laccadive Islands. From sand-flat of lagoon near 
lighthouse. Sterile and fragmentary. 

2. Caulebpa Ebeycihetii, AyA., forma typica, Weh, v. Basse, 

Minikoi, Laccadive Islands. On shoal in centre of lagoon. 

Geogr, Bistr, Warm Atlantic, Indian Ocean, Pacific. 

3. Halimeda Tui^a, Lamsff,, forma platydisca, BarL 

Suvadiva Atoll, Maidive Islands. From muddy sand at 

43 fathoms. 

Q-eogr, Bistr. Mediterranean, Atlantic, Indian Ocean, Pacific. 
LINN. JOUBlf.—BOTANY, VOL, XXXV. 2 O 
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4. Ha LIMED A Opdhtia, Lamco,^ forma ttpica, Bart. 

Minikoi, Laccadive iBlands; from skoal in centre of lagoon. 

Eare everywhere on the Minikoi reef; but small masses may be 
found by searching under stones or in protected situations of the 
inner part of the reef, near the beach or boulder zone. In 
lagoon, not found in currents, but very luxuriant in moderately 
still w^ater where it can find any stones to fix itself upon. Addu 
Atoll, Maidive Islands; at 25 fathoms; hard bottom outside 
atoll. Suvadiva Atoll: from fine mud at 45 fathoms. 

Forma tbtloba, Bart. 

Suvadiva Atoll, Maidive Islands. From muddy sand at 
43 fathoms. 

Qeogr. Bistr. Atlantic, Indian Ocean, Pacific. Tropical. 

5. H. INCEASSATA, Lamx,.^ form between £ ty])iGa and f. La- 
moiirouxii. 

Addu Atoll, Maidive Islands. 25 fathoms ; hard bottom 
outside atoll. 

Geogr, Bistr. Atlantic, Indian Ocean, Pacific. Tropical. 

6. Yadohia ooneebtoxdes, Sarv . 

Minikoi, Laccadive Islands. Forming with Graeilaria orassa 
a felt work found very commonly towards the edge of the reef, 
almost up to the inner ends of the fissures, and abundant in the 
strong outrushing currents and on the buttresses, a few yards 
in from their edges. 

Geogr. Bistr. Warm Atlantic, Indian Ocean, Pacific, Aus¬ 
tralia. 


PHJlOPHTCEiB. 

7. Saegasshm dtjplicatum, Agh 

Minikoi, Laccadive Islands. With Turlinaria ornata and 
Gelidium rigidum. Very common all over the reef right round 
the atoll. Hot foixnd in lagoon. Occurs only in parts where 
there is no sand ; and never uncovered at low tide. Hot found 
near the outer edge of the reef, the whole bottom being covered 
with in crusting Lithotliamnion ; nor in the fissures, apparently 
not being able to live in the very strong currents formed by the 
outrushing waters after each breaker. 

Geogr. Bistr. Indian Ocean, South Pacific. 
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8. Tuebihabia dechreeks, Bory. 

Miiiikoi, Laccadive Islands. From sand-fiat of lagoon near 
lightliouse. 

Geogr, JDisir. From the Fed Sea, fchrougli the Indian Ocean 9 
to China and Australia. 

9. T. oehata, J, Agh. 

Minikoi, LaccadiYe Islands. With ^argassum duplidatum and 
Gelidiwm rigidum. 

Geogr. Bistr. Indian Ocean, Pacific, New Zealand. 

10. Halts EEis delicatula, Agh. 

Siivadiva Atoll, Maidive Islands. From muddy sand at 
43 fathoms. 

Geogr. Bistr. Warm Atlantic, Indian Ocean, Pacific, Cape of 
G-ood Hope. 

11. Dictyota Baetayeesiaka, Lamcc. 

Addu Atoll, MaldiYe Islands. In passage, 25 fathoms; hard 
bottom. 

Geogr. Bistr. Warm Atlantic, Indian Ocean, Australia. 

12. Ealfsia yeebuoosa, Aresch. Sterile. 

Minikoi, Laccadive Islands. This is the commonest growth 
by the sides of the fissures, where it sometimes forms masses 
several yards across. Colour black-green. 

Geogr. Bistr. Baltic, Mediterranean, Atlantic, Pacific, Cape 
of G-ood Hope. 

13. E. CEYLAKiOA, Sarv. (PI. 13 . figs. 1-4.) 

Minikoi, Laccadive Islands. From outer reef near edge, close 
to the south of the atoll. 

Geogr. Bistr. Indian Ocean. 

This species has apparently never been described, though an 
authentic specimen of it is preserved in the British Museum 
Herbarium. With this specimen I have compared the Laccadive 
plant, and find it identical. I can find no fruit on either 
specimen, and am therefore able to give here a diagnosis of the 
sterile plant only. 

Malfsia ceylanica^ Harvey, in Herb. Mus. Brit. Crusta medio- 
criter tenui, 25 mm. vel plus lata; tota pagina inferiore filis 
articulatis moniliformibus numerosis ad matricem calcaream arete 
adhmrenti; (sectione transversal!) e stratis horizontalibus pluri- 

2 o 2 
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bus (10 vel plus) cellularum composita; uuius strati infra medium 
positi eeliulis maximis rectaiigulis protoplasma intense coloratuxn 
continentibus ; stratis cseteris dimidio tenuioribus, paginam 
superiorem versus eeliulis partitione verticali plus et plus sub- 
divisis; pilis vel numerosis congestis ex areolis superfidalibus, 
vel parvis ex cryptostomatibus minutis ortis ; sporaogiis nullis. 

Tbe absence of fruit makes it impossible to be sure of the 
exact position of this alga, which differs in certain details from 
other species of Balfsia, In surface view the uppermost layer 
is seen to consist of small cells, arranged in long, continuous 
bands, separated by a very thin, translucent line. Each band is 
divided transversely into rows of from 2-4 cells (PL 13. fig. 2). 
The moniliform rhizoids form a thick mass below the flat thallus 
(PL 13. figs. 3 & 4), and the cells of the thallus arise in vertical 
lines from the very base. About the middle of the thallus, as 
seen in transverse section, is a single horizontal row of large, 
rectangular, deeply-coloured cells, and the cells of the 2 or 3 
adjacent horizontal layers on each side correspond in width with 
these large cells, but are about half the depth (PL 13. fig. 3). 
The uppermost layers are composed of small cells, and from these 
arise here and there patches of hairs. Small fascicles of hairs 
often arise from minnte cryptostomata situated in the same 
superficial or uppermost layer. 

14. Liebmahhia Laccaditabttm, n. sp. ; fronde inferne later- 
aliter parce ramosa, ramis simpliciuseulis tenuibus cylindraceis, 
ssepe flexuosis, sensim attenuatis, adscendentibus, 2 mm., rarius 
3 mm., lata. Sporangia unilocularia bucusque ignota. Sporangia 
plurilocularia lanceolata, 55-75 long, x 15 fi lat., e eeliulis 
filorum periphericorum inflatis basalibus orta, in pedicellis sim- 
plicibus vel furcatis terminalia. Eila peripheriea longissima 
fiexuosa, inferne semi-moniliformia eeliulis basalibus pluribus uni- 
lateraliter inflatis, superne longe cyiindracea. (PL 13. figs. 5-8.) 

Sab, Minikoi, Laccadive Islands. Pound only on the upper 
{i, e, inner) terrace of the reef to the east of the island. Eooted 
in sand. On July 26th, 1899, it was timed as being exposed to 
the air for 4| hours at low tide. 

This plant resembles X. Sarveyana, J. Agh., in its manner of 
branching, but is much more slender. A transverse section of 
the two plants shows at once the difference in structure. In 
X. Sarmyana tbe peripheral filaments are grouped in fascicles, 
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in L. Laceadimrum each filament grows out independently from 
the thallus, and is markedly larger in every way than those of 
L, Harmyana, The basal cells of the filaments are swollen on 
one side and resemble the paraphyses of Splaclmidiim, Trom this 
portion of the filaments arise the short simple or forked branches 
which terminate in the plurilocular sporangia. Above the 
swollen cells comes the growing part of the filament, composed of 
short cylindrical cells with dense contents, and above these are 
the long hyaline cells which are pushed out indefinitely to form 
the long hair. 

I gratefully acknowledge Mr. Batters’s kind help in deter¬ 
mining the genus to which this species belongs. 

15. Hxdeoclathbus oancellatus, Bory. 

Minikoi, Laccadive Islands. From sand-flat of lagoon near 
lighthouse. 

Geogr, Bistr. Indian Ocean. 

16. OoLPOMENiA siNUOSA, BerK et SoL 

Minikoi, Laccadive Islands. Found only attached to, and 
sheltered by, overhanging massive upstanding blocks of the reef- 
flat, never where there is much sand being washed to and fro; 
often exposed for 2-3 hours to the air at low tide. In one place 
growing with a purple sponge. 

Geoyr. Bistr, Mediterranean, Warm Atlantic, Indian Ocean, 
Pacific, Falklands, Tasmania. 

17. Ectocaepijs siMPLTOixrscuLXis, Agli ,, var. vitiensis, Ashen . 

Minikoi, Laccadive Islands. From sand-flat of lagoon near 

lighthouse. Growing among portions of 'Ectocarpus spongiosus, 
Dickie. 

Qeogr. Bmtr. English Channel and Mediterranean for the 
species. The variety is recorded from the Friendly Islands 
and the coast of Queensland. 

18. E. SPONGIOSTJS, Bichie. (PI. 13. figs. 9-13.) 

Minikoi, Laccadive Islands. Erom sand-flat of lagoon near 
lighthouse. Also on the upper {i, e. inner) terrace of the reef 
to the east of the island. Booted in sand. Exposed to the air 
for 4| hours at low tide (26/7/90). 

Geogr. Bistr. Indian Ocean. 
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The position of this species has hitherto been regarded as 
obscure, since all that was known of it was the short description 
given by Dickie On the Algae of Mauritius,” Journ. Linn. 8oc., 
Bot. vol. xiv. 1875, p. 191). Iletocarpus spongiosus^n. — 
Dilis decomposito-rainosis, in funiculos obtasos densissime im- 
plexis ; ramulis brevibus, alternis, bifidis vel trifidis. Propagula ? 
The joints are about as long as broad, those of the ramuli a half 
longer than broad. The plant is dark brown, very sponge-like 
in habit.” 

Specimens of the plant are included in tbe present collection 
from the Laccadive Islands, and it is now possible to add furtiier 
details as to the structure and to figure the fruits. Portions of 
the original material collected by Pike at Mauritius are pre¬ 
served both in the British Museum and Kevv Herbaria, and an 
examination of these specimens shows that plurilocular sporangia 
are present, but were overlooked by Dickie. They correspond 
closely with those of the material now obtained from the Lacca¬ 
dive Islands. They are terminal on a stalk of 1 cell, and are 
about 40-50^ long and about 40^ broad. They appear to 
be divided into 6 or 8 loculi; bnt as tbe sporangia of the Lacca¬ 
dive material are not qnite mature, it has not been possible to 
figure one with all the walls of the loculi complete. In several 
instances a new sporangium has clearly grown up through the 
stalk-cell of an old one, as is seen by the collar of old tissue 
round the new stalk-cell. 

Both in Dickie’s description and the pencil sketch which accom¬ 
panies his type specimen of JS?. spongiosus in the British Museum, 
the branches are said to be bifid or trifid; but though there arc 
traces of this in the material itself, it is neither a conspicuous 
nor a characteristic feature. The ends of the branches are very 
often curled right round on themselves, and this is also very 
marked in the Laccadive material. 

In the British Museum there is a ‘ Challenger ’ specimen 
from the Admiralty Islands named by Dickie Ectocarpus sor- 
didm, Harv., but upon examination it proves to be a good 
example of E, spongiosus in fruit. A sterile plant of JJ. spongiosus 
is included among the algae collected by the ‘Investigator’ at 
Sail Eock, Clieduba Strait^•, oif the Burmah coasts. 
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Floeide^. 

19. G-alaxaura rug-os a, Lamx, 

Minikoi, Laccadive Islands. A very brilliaiit pink-coloured 
alga, common on outer part of reef-flat %ear soutk-east point of 
reef, but extremely local elsewbere. 

Geogr. Distr. Warm Atlantic, Indian Ocean, Pacific. 

20. GrBLiDxuAi rigidum:, J*. AgJi. 

Mitiikoi, Laccadive Islands. From sand-flat of lagoon near 
lighthouse. Also growing with Turhimria ornatadi^xidiSargasswm 
dupUcatu7n^ and forming as it were a basis for them. 

Geogr. Bisir. Warm Atlantic, Indian Ocean, Pacific. 

21. G-racilaria crassa, JECarv. 

Minikoi, Laccadive Islands. With Valoiiia confervoides. 

Geogr. Bistr. Indian Ocean. 

22. Laurencia sp, 

Minikoi, Laccadive Islands. From* sand-flat of lagoon near 
lighthouse. Also with Oorallina sp. 

23. Spyridia aculeata, J. Agh. 

Minikoi, Laccadive Is. This plant has the outward appearance 
of S. insignU^ which is an Indian Ocean species, bub the ramelli 
are long and uncorticated, and form a dense covering to the 
branches. They are hooked at the ends, and in every way more 
closely resemble the ramelli of S. aculeata than those of S. in- 
signis. I have therefore called this plant S* aculeata^ J, Agh., 
though it does not represent the typical form of the species. 
Among the Schousboean algse in the British Museum Herbarium 
there is a specimen of aculeata which is denser than the other 
plants, and more nearly resembles the Minikoi specimen. In 
Minikoi it grows principally on the reef where it passes into the 
beach, but is not found generally opposite the boulder zone. It 
is often exposed for 3-4 hours at low tide (for more than 4 hours 
on July 26th, 1899). It may occur on the reef-flat, but never 
does so commonly ; and it never roots itself in sand. 

Geogr. Bistr. Mediterranean, Atlantic, Bed Sea. 

24. Halymenia FORMOSA, Raru. With tetraspores. 

Minikoi, Laccadive Islands. From saud-flat of lagoon near 

lighthouse. 

Geogr. Bistr. Indian Ocean, Pacific. 
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25. Halxmenia sp. 

Minikoi, Laccadive Islands. A fairly common red-brown alga 
witli brilliant orange tips. It occurs sparingly everywhere on 
the reef-flat; prefers the parts of the reef where the tide 
rushes out, not the fissures. 

26. Peyssonellia eubra, J, Aglu 

Suvadiva Atoll, Maidive Islands. In fine mud at 45 fathoms. 

Geogr. Distr, Mediterranean, Atlantic, Indian Ocean, Pacific. 

27. OORALLINA sp. 

Minikoi, Laccadive Islands. Beneath the breakers beyond the 
edge of the reef. With Laurencia sp. 


EXPLANATION OF PLATE 13. 

Fig. 1. Ral/aia cegkmiaa, Harv. Nat, size. 

2. „ Small portion seen ill Burfaeo view. X 17S. 

3. » „ Transverse section of thallus showing vortical arnuigc- 

ment of cells, with middle row of large rectangular 
cells and basal rhizoids. X 178. 

4. „ „ Single rhizoid. X 178. 

5. Liehmannia Lacoadimnm, n. sp. Nat. size. 

6. „ „ Transverse section of thallus, showing hairs, para- 

physes, and plurilocular sporangia. X 30. 

7. „ ,, Hair, showing swollen basal cells. X 178. 

8. „ „ Plurilocular sporangium. X 472. 

9. EetocarfiLs spoiigiomis, Dickie. Nat. size. 

10. „ „ Vegetative filament, showing spare branching and 

curled ends to branches. X 83. 

11. „ „ Curled end of branch. X 178, 

12 „ „ Plurilocular sporangium, drawn from typo in Jlorb, 

Mus. Drit. (Mauritius, IHJce). X 472. 

13. „ „ Plurilocular sporangium, drawn from Laccadive 

Islands material, showing collar round pedicel 
cell. X 472. 
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Descriptions of New Cliinese Plants, chiefly by Stephen Teoyte 
Dunn, B.A., P.L.S., with an Introductory Note by Cha.eles 
Henet Weight, A.L.S. (Contributed by permission of 
the Director of the Poyal Botanic Grardens, Kew.) 

[Bead 18th June, 1903.] 

A LAEG-E collection of plants made by Dr, A. Henry in Yunnan, 
and presented by him to Kew in 1900, was (together with 
Chinese plants from other sources) in process of determination 
by Mr. S. T. Dunn, F.L.S., when he was appointed Superintendent 
of the Botanic and A:Eorestation Department, Hongkong. The 
following paper contains Mr. Dunn’s descriptions of the species 
in these collections which he regarded as new; but as some of 
them were originally drawn up with a view to publication else¬ 
where, they have been amended so far as was necessary to make 
them conform to one plan. It had been intended that Mr. W. 
Botting Hemsley, P.B.S., should write an introduction to this 
paper, but the pressure of other work has prevented this intention 
being realized. 

Some of the species call for special mention. Of Mag%olm 
Dunn, only a single tree was seen, and that in such bad 
condition as to suggest the idea that it was a sole survivor. 
JBomhaso tenebromm^ Dunn, w^as also only met with as a solitary 
tree, but Dr. Henry was able, by sending back collectors at 
various seasons, to obtain specimens of both flowers and fruit. 
Its white petals are 4J in. long by nearly 1 in. broad, and are 
densely pubescent on the back. 

A fourth species is added to Bucliresta^ Benn. Of those 
previously known, one extends from Khasia, Java, and the 
Philippines to Formosa and the Luchu Archipelago, wMle the 
others are confined to Japan and China respectively. 

Two new species of Oryptotceniopsis are here described, bring¬ 
ing the number now known up to nine. This genus (originally 
proposed by Franehet as a subgenus of Oarim) is one of the few 
Hmbelliferse in which the secondary branching of the indoreseence 
is cymose instead of umbellate. A similar structure occurs in 
Pternopetalmuj Franch., which differs in having the fruit much 
laterally compressed and winged. 

In the Journal of the Linnean Society, Botany, xxiii. (1886-88) 
pp. 449-458, thirty-five species of Senecio are recorded from 
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China; since then 83 new species have been described from that 
region, chiefly by Eranchet, while the present collections add 
11 more and bring the total number known from China up to 
129. In the ‘ El ora of British India ’ 63 species are enumerated, 
of which 43 occur in the northern part of that area, 3 extending 
into China, and 2 into the higher regions of Tibet. This genus 
is remarkable for the diversity in habit of the various species. 
S, Drym has about twelve long-petiolate radical leaves, in shape 
and texture much resembling those of the common ivy; the long 
scape bears a solitary capituium. S.Jlbrillosum, Dunn, also has 
most of the leaves radical, but the scape bears many capitula in 
a i^aceme. In S. dicUdpjiantlia^ Dunn, and S, £[ol, Dunn, the 
numerous capitula are arranged in much-brandled panicles, and 
the latter species is a climber. S, glimacem, Dunn, has 
1-fiowered capitula. 

Ninety-two species of Samsurea occur iu China and 39 in 
British India, of v\^hicb 9 extend into the higher regions of Tibet, 
where 3 endemic species exist, as well as 3 common to other 
regions. 

Bhaldothamno^psis, HemsL, is a new genus of Cyrtandraceas, 
resembling somewhat the New Zealand BJiabdothamnus Solan dr 
A. Cunu., in habit. It is allied to JBosa and Streptocarjpus^ from 
both of which it differs in being a small, erect shrub with solitary 
flowers in the axils of the leaves. 

Two new species of JSschpimithus are here described by 
Mr. Hemsley, one of which adds a second species to the section 
MkrotricJdim, characterized by the short solitary hair at each 
eod of the seed.—C. H. "Wbight. 

Magnolia ILemji,Du3m ; M. pterocarpm, lloxh.^ habitu similis, 
fructu longe divergens. 

Arbor 20“25-pedalis, prseter piles paucos adpressos infra folia 
juniora omnino glabra, ramulis luteis. Bolia coriacea, siccitatc 
fortiter ntrinque reticulata, obovato-oblonga, 8-26 poll, longa, 
acuminata, ad basin acutam angusta, nervis primariis 20-40, 
subter prorainentibus. Morum aiabastra ovoidea, spatha glabra 
voluta; pedunculi 4-5 poll, longi, arcuati. Sepala 3, coriacea, 
oblonga, 2-2^ poll, longa. JBetala 5, alba, sepalis similia. Om- 
riorum spica stamina excedens. Fructus maturus cylindriens, 
4-5 poll, longus, 1-11 poll. diam. Oarpella ovoidea, rugosa, 
breviter I'ostrata. 
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Yunnan ; at 4000 ft. in the forest near Szemao, A- Wenr^^ 
12782,12782 A. 

Dr. Henry tells me that he saw only one tree on the edge of a 
ravine in the forest 8 miles south of Szeinao, and that this was 
in a wretched condition, only producing one or two flowers at a 
time, so that three visits had to be made to collect enough 
material. 

Alphonsea mollis, Dunn-^ ab A. lufea, Hook. £. & Thoms, 
ovariis panels, et specie indnmenti differt. 

Arhor 20-pedalis. Eamtdi dense tomentosi. Folia subsessilia, 
ovato-oblonga, obtuse acuminata, basi rotundata, 3-5 poll, longa, 
supra sine costis glabra, ibi et subter mollissime tomentosa (sicci- 
tate fulva). Flores in nodis oppositifoliis solitarii vel bini ; 
pedicelli 6-9 lin. lougi, tomentosi, bracteolati. Se^ala parva, 
triangularia. Fetala exteriora apice recurva, extus tomentosa, 
intus glabrescentia, luteo-albida, interiora similia panic breviora. 
Omria 3, tomentosa, stylo depress©. Fnictus ignotus. 

Yunnan : at 4000 ft. in the Yulo forests south of Szemao, 
A, Senry^ 12923. 

Cyclea polypetala, Bunn; petalis ab omnibus Gycleis aliis 
distinguenda. 

Frutex alte scaudens, caulibus sulcatis, hirsutis, tarde glabres- 
centibus, fuscis, pallescentibus. Folia subcoriacea, supra glabra, 
subter molliter hirsuta, venis prominentibus, cordata, vel ssepius 
subpeltata, breviter vel longe acuminata, 3J-7| poll, longa. 
Fanieulce solum in planta infima juxta humum enatse (A, EEenry). 
Flores masculi (feminei ignoti) virides {A. 'Kenry\ laxe pani- 
culati, 1 lin. longi. Fetala cylindrica, libera. Brupm albidse 
(A, Senry)y globosse, 2 lin. diam., in paniculis pyramidalibus 
densis, 2|—3^ poll, longis disposto. 

Yunnan : at 4000-5000 ft. in the Szemao forests, A, Menry, 
12072,12072 A, 12072 B, 12072 C. 

Polygala floribunda, Bunn ; a F. arillata^ Ham., sepalis brevi- 
oribus, cristseque exsertione distincta. 

Frutex 2-4-pedali8, glaber. Folia breviter petiolata, tenuia, 
ianceolata vel lanceolato-linearia, 5-8 poll, longa, acuminata, 
basi cuneata. Flores racemosi, 8-9 lin. longi, rosei vel pur- 
purascentes, racemis densis terminalibus solitariis vel ssepius 
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paniciilas formantibiis. Sepala valde insequalia, alis et carina 
5”6-pIo siiperata. Gminm crista laciiiiata, laciniis acutis. Gapsula 
alata, orbicularis, retusa, 4 lin. longa. Bernina nigra, pilis albis 
tecta, exalbuminosa. 

Ttjkkak : in grassy parts of the mountains on the edges of 
the forest at 6000-7000 ft. near Mengtze, A. Henry, 10511 A, 
10511 B, 10511 Q, 11079; HancocTc, 79. 

Polygala globulifera, Bunn ; P. arillataB, Ham^, accedens, sed 
foliis, cristis seminibusque diversa. 

Frujteoa 6-8*-pedalis, ramulis glabris vel pubescentibus. Folia 
membranacea, pilis minimis raris tecta, obovata, breviter acumi¬ 
nata, basi rotundata vel acuta, 4-9 poll, longa, petiolis brevibus. 
JRacemi terminales vel foliis oppositi et eis multo breviores. 
Flores flavi, 8-9 lin. longi; pedicellis 4-6 lin. longis. Be^Kilmi 
posterius 4 lin. longum, saccatum, ceteris 2 lin. longis, ovatis. 
AI(b 6-7 lin. longai. Crista baud laciniata, plicata et convoluta, 
globulum formans. Ga^sula rubra, 6 lin. diam., late alata, 
pericarpio merabranaceo, reticulato. Semina 3 lin. diam., omuino 
glabra, arillo ad dimidium obtecta. 

Yukkak : at 4000-6000 ft. in the forests south and south-east 
of Szemao, A. Henry, 12805, 12805 A. 

Polygala saxicola, Bunn; in § Chammlucoo liabitu casspito 
racemisqiie pedunculatis distincta. 

Herlcv vel suffrutes humilis, multicaulis, 2-4 poll. alta. Folia 
breviter petiolata, conferta, tenuia, supra inter nervos sparse 
lanata, subter puberula, obovata vel oblonga, 1-2 poll, longa, 
brevissiine acuminata vel apiculata, basi cuneata vel rotundata. 
Flores racemosi, 4 lin. longi, rosei vel albi; racerni densi, solitarii 
vel 2-3-aggregati, foliis breviores. Sepala inoeqiialia, cum petalis 
decidua; alas quam cetera 3-plo longiores. Fetala sequalia. 
Garinm crista obtuse laciniata. Capsula alata, rotundata, retusa, 
21 lin. longa. Semina arillata, nigra, pilis minutis albis tecta; 
albumen tenue. 

Tuknak : on damp shady rocks in woods near the Eed Eiver, 
Hancock, 469. On exposed dry rocks on the mountain-ridges at 
6000“8000 ft. near Mengtze, A, Henry, 9169. 

Bombax tenebrosum, Bunn ; B. insigni, Wall., floribus accedit, 
recedit foliis opacis pubescentibus, nervisque primariis approxi- 
matis. 
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Arhor 20-pedalis. FoUorum petioli pubescentes, 5-8 poll, 
longi, foliola saepius excedentes ; foliola 7-9, ovato-laaeeolata, 
5-7 poll, longa, acuminata, basi angustata; petioluli | poll, 
longi 5 nervi primarii approximati, regulares. Mores 5-5| poll, 
longi. Galyx poll, longus, iignosus, exterlus pnbeseens, 
breviter et irregulariter lobatus. Fetala fusco-rubra, lineari- 
oblonga, erecta; staminibus albis, sesqui-longiora. Ovarium 
coni cum, pubescens, stylo rubro. Fructiis immaturus 5-angu~ 
latus, glabrescens. 

Yunnan : in a very dry part of the forest west of Szemao, at 
5000 ft:., A, Henry^ 12666. 

Only one tree of this species was seen by Dr, Henry Mrnself, 
and that only in bud, but its remarkable appearance induced him 
to send back collectors later in the season to secure flowers 
and fruit. 

Hiptage minor, Bunn ; H. arborese, Kurz^ af&nis, habitu longe 
distincta. 

Frutecc erectus, 2-3-pedalis vel rarius subscandens, glaber 
praeter caules novissimos et inflorescentiam, cortice rimosa. 
Folia breviter petiolata, coriacea, glabra, ovato-lanceolata, 1^-3 
poll, longa, acuminata, basi cuneata, venis utrinque pro min en- 
tibus. Bacemi axillares et terminates, foliis multo longiores, 
Flores fragrantes, pedicello 1-2-plo longiores, 5 lin. diam., 
pedicellis circiter medio articulatis, bibracteolatis, bracteolis 
deciduis. Bejyala cum pedicello peduneuloque adpressa, tenuiter 
sericea, petalis 5-plo breviora, orbiculata. Petala alba, laminis 
rotundatis, timbriatis. Stamina majora petalis paullo breviora. 
Ovarium pubescens. Fructus ex 1-3 carpellis trialatis factus, 
alis 1 poll, longis tenuibus. 

Yunnan : covering rocks at 4500-4600 ft. at the base of the 
Mengtze mountains, Hancock, 421; A, Henry, 10792, 10792 A, 
10792 B. 

Indigofera scabrida, Bunn 5 a speciebus proximis iiidumento 
glanduloso distincta. 

Frutex sesquipedaiis, fere ubique glandulis rubris stipitatis 
nonnunquam densissime tecta. Folia pinnata, 2-4 poll, longa, 
stipulis linearibus, 2-3 lin. longis; foliola 7-9, subcoriacea, 
utrinque pilis brevibus appressis pubescentia, in margine sub- 
tusque in venis glandulosa, elliptica, -^-l poll, longa, apiculata. 
Bacemi folia tandem longe excedentes, laxiflori x bractese lineares, 
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2 lin. longae. Flores 4 lin. longi. Oalycis dentes tnbnm es- 
cedentes. Corolla rubra, calycem ter longior, vexillo pubesceute. 
Ovarium pubescens. Legimen glabrescens, ascendens, lineare, 
rectum, |*-1| poll, longum, acuminatum. Semina 6-”8. 

YraNAiT: in exposed grassy parts of the Mengtze mountains, 
at 4600-6000 ft., A, FLenry, 9686, 9686 A, 9686 B ; Bucloux, 533 . 

Lespedeza lanceolata, Dunn ; L. cystisoides, Fentli,^ babitu 
buic proximat sed indorescentia racemosa recedit. 

Frutecc^ ramulis junioribus sparse appresse pilosis. Folia 
trifoliolata; petiol isubalati, 3-6 lin. longi; stipulse lanceolatse, 
membraiiacese, striatce, persistentes, superiores longe acuminatse, 
internodiia longiores; foliola cbartacea, supra glabra, subtcr 
sparse sericea, lanceolata, 1-1^ poll, longa, apiee basique acuta, 
stipellata, nervis lateralibus simplicibus, subter prominentibiis, 
supra impreasis. Flores albi, subumbellati, 3 lin. longipedun- 
CLili axillares, petiolis breviores; pedicelli calyce breviores; 
bract686 parvae, persistentes. Calyx sericeua, corollse dimidium 
vix accedens, lobis 4, anguste triangularibus, tubum paulo 
longioribus. Carina obtusa, vix curvata, vexillum sequana, alia 
longior. Stamen vexillare liberum. Leyumen reticulatum, gla- 
brum, obovatum, apiee rotundatum, basi cuneatum, 3-4 lin. 
longum. 

Hainaist: Nam-Eom-See, 372. 

Lespedeza latifolia, Funn ; a L. velutina^ Bunn, foliis lati- 
oribus, calycis dentibus brevibus carinisque acutis differt. 

Frutex 10-pedalis, caulibus petiolisque velutino-pubescentibus. 
Folia trifoliolata; petioli 1-2 poll. longi, internodiis longiores ; 
stipute parv8e, triangulares, pubescentes; foliola coriacea, supra 
velutino-viridia, subter molliter cinerascentia, elliptica, l|-4 poll, 
longa, poll, lata, apiee rotundata vel retusa, mucronulata, 
basi rotundata vel obscure cordata. Flores purpurei, raeemosi, 
breviter pedicellati, 5 lin. longi j racemi pauci in paniculam 
terminalem conferti; bractese linearea, sericese, caduege. Calyx 
sericeus, corolla 3-plo brevior, lobis triangularibus, tubum sequan- 
tibus. Carina acuta, abrupte incurvata, vexillum alasque sequans. 
Stamen vexillare, liberum. Ovarium sericeum, 

Yuotajij : Mil^ district, A* Henry^ 9899. 

Apios gracillima, Bunn ; in genere inflorescentia distincta. 

Herla volubilis, gracillima; caulis prseter pilos in nodis paucos 
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glaber. I^olia pinnata, 5-7-£oliolata, glabra vel in pulvinis pnbes- 
centia; foiiola membranacea, utrinque obsolete reticulata, ob- 
longo-Iinearia, |“1| poll, longa, apice obtusa, mucronulata, basi 
rotundata. Mores in apicibus pedunculorum axillarinm, foliis 
raulto breYiorum, biui, 6-7 lin. longi; bracteolse minntae. Galycis 
dentes iaterales acurnioati, deflexi, apicem lobi posterioris tri¬ 
angularis fere accidentes. Obro/Za purpurea; vexilJum orbiculare, 
striatum, brevissime unguiculatum; carinse apex abrupte iii- 
curvatus. Ovarium pubescens., 

Ttjotak : Mengtze, at 6000 ft., A» Henry^ 9828. 

Spatbolobus pulcber, JDunn ; a ferrughieo, Bentb., indu- 
duraento, floribusque majoribus recedit. 

Frutex alte scahdens (A, Henry'), Gaules tomeiito tenui rubro 
tecti, teretes, robusti, lenticellos paucos inconspicuos ferentes. 
Folia trifoliolata, petiolos bis superantia; foiiola coriacea, supra 
glabra, subter prsecipue in nerviis hirsuta, oTata, apice ssepissime 
rotundata rare retusa vel breviter et obtuse acuminata, basi 
anguatata, 3^-6 poll, longa, stipellis subulatis, peraistentibus, 
3 lin. longis. Mores in paniculis magnis termiiialibus axillari- 
busque congest!, 4-5 lin. longi. Calyx pedicellum bis superans 
et cum illo olivaceo-velutinus, dentibus lanceolatis acutis tubum 
sequantibus. Corolla alba {A, JHeoiry)^ calycem bis excedens. 
Legumen 2|-3^ poll, longum, reticulatum, molle prsecipue ad 
margines. 

XujN]srAi^: ISzemao forests, 5000 ft., A. Henry^ 12780. 

Spatholobus suberectus, ; species S, BoxlurgUi.^mth., 
affinis, dentibus calycinis floccisque sub foliolis distincta. 

Frutex nunc erectus sexpedalis late extensus nunc alte scan- 
dens (A, Henry), Gaulis tenuiter pubescens, lenticellis sparsis. 
Folia trifoliolata, petiolis sublongiora j foiiola subcoriacea, pilos 
paucos breves et floccos in nerviorum axillis majoribus ferentes, 
ovata, acuminata, basi ssepe angustata, 4-8 poll, longa; stipellse 
persistentes subulatse, 2 lin. long^. Flores nodosi, in paniculis 
magnis aphyllis terminalibus et axillaribus di^^positi, 3-4 lin. 
longi. Oalyx pedicello sequalis vel major, cum eo et pedunculo 
tenuiter griseo-pubescens; dentes tubo breviores, tribus inferi- 
oribus triangularibus obtusi, superiore latio truncate. Corolla 
alba (A, Henry), calyce bis longior. Legmien ignotum. 

Yui^a-r : Szemao, 4500-5000 ft., A, Henry, 11977, 11977 A, 
11977 B, 13698. 
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Ill its occasional independence of support, when it forms a 
large bush, it differs from all previously known SpatJwlohL In 
other respects it resembles /S'. Mocclnirghii, Benth., from which it 
can be distinguished by its different calyx-teeth and by the tufts 
ill the vein-axils of its leaves. 

Spatholobus varians, Dunn; species 8. jpiir^ureo^ Bentb., 
affinis, nervis ascendentibus, stipellisqne niagnis divergens. 

Druteiv alte scandens (A, Henry), caulibus foliisqiie pilis 
adpressis sericeis deciduis, et pubescentia obscura adpressa per- 
sisteiite tectis. Folia trifoliolata, petiolis fere bis longiora ; foliola 
subcoriacea, reticulata, nitentia, ovata vel obovata, basi ssepius 
cuneata, apice obbuaa, apiculata vel breviter acuminata, 3|—9 
poll. loLiga; nervi ascendentes intraque marginem procurreiites ; 
stipellse persistentes, 3-6 lin. longse. Faniculco axillares et 
terminales, laxse, Flores 4-5 lin. longi. Galyco pedicello vix 
longior et cum eo pubescens; dentes tubo breviores, acuti vel 
obtusi. Corolla purpurea (A. Eenry\ calyce 3-plo longior. 
Legumen sericeuin, 2-J-3-| lin. Ion gum. 

Yunnan : Szemao, mountain-forests, 5000 ft., A, Henry, 
11771,11771 A, 11771 C, 117711); Yulo Mountains, A. Henry, 
11771B. 

Similar to /S', acuminafus, Benth., which differs chiefly in its 
smaller stipels and its leaf-venation. The abundant material 
sent borne by the collector under the above numbers was found 
to vary so much in the shape and size of its leaves and in the 
eiuiracter of the calyx, that it seemed at first as if several species 
were present. A further examination, however, showed that 
the variations sometimes occurred on one and the same specimen. 

Bolichos Lagopus, Dmn; inter species asiaticas leguminihus 
hispidis distinguitur. 

Gaules super frutices scandens (A. Henry), petiolique pilis 
brevibiis luteis dense tecti. Folia trifoliolata, petiolis l|--4-plo 
longiora; foliola subcoriacea, utrinque molliter hirsuta, ovata 
vel rbomboidea, acuminata, 2|-4^ poll, longa. Facemi axillares, 
petiolis breviores, vel extra-axillares sessiles. Flores conferti, 
6-8 lin. longi. Calyx pedicello multo brevior, et cum eo pedun- 
culoque griseo- vel luteo-hirsutus, dentibus tubus longioribus, 
lineari-lanceolatis superiore breviter bifido. Corolla purpurea 
(A. Henry), calyce vix longior. Stamen vexillare, basi appen- 
diculatum. Stylus filiformis; stigma terminale, annulo pilorum 
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brevium cinctum. Legimen Jineare, liispidum, fulrum, apice 
griseo. 

Ttonak : Manpaii, Bed Biver, A, Kenry^ 11220; Szeinao 
woods, 4500 ft., A. Henry, 12378. 

Atylosia tricliodoii, Dimn ; species A, roBiratce, Baker, cariiia 
rostrata floribusque striatis appropinquat, aliter longe distans. 

Caulis scandens (A. Henry), petioli et folia puberuli. Hlia 
trifoliolata, petiolos iinifarie hirsutos circiter dupio escedentia ; 
stipulae lanceolatse, 4-5 lin. loIlg^e; foliola papyracea, ovata, 
loTige acuminata, 1^-3 poll, longa. Hacemi axillares folia 
multoties excedentes, folia pauca parva et nonnunquam ramulum 
in parte inferiore ferentes. Flores per paria laxe dispositi, 5-7 
lin. longi. Qalycc pedicello siibseqiialis, et cum eo et pedunciilis 
pilos fulvos longiores in pube exbibens ; dentes tubo longiores : 
superior lanceolatus breviter bifidus, ceteri in acumina longa 
subiter angustati. Corolla calyce vix longior, vexillo liiteo 
striato rubro {A. Henry), Legiimen lineare, acuminatum, 
molliter pubescens. 

Ttjotan : Szemao mountains, 5000 ft., A, Henry, 12474. 

Eyncbosia lutea, JDunn; B. sericeam, Biyreng,, simulans, fioribus 
magnis flavis difFert. 

Herha volubilis, caule striato puberulo. Folia trifoliolata, 
petiolis inclusis 4-8 poll, longa; foliola membranacea, prseter 
nervis pubescentibus glabra, oblata, obtuse acuminata, 2-4 poll, 
longa ; nervi utrinque prominentes; stipulse parvce, caducissimse. 
Flores flavi (A, Henry), racemosi, 8-9 lin. longi; racemi laxi, 
foliis antbesi prima nunc sesquilongiores nunc breviores ; bractese 
eaducse. Calycis sparse hirsuti dentes laterales tubo sequantes, 
superioribus paulo breviores, infimus tubo dupio superans. 
VexiUum orbiculatum, breviter appendiculatum, Carina in- 
curvata, vexillo paullo brevior, alis longior. Stamen vexillare 
liberum. Ovariim 2-ovulatum. Legumen velutinum, virescens, 
1-lj poll, loiigum, inter semina contractum. Semina stropbioli 
veii egentia, cserulescentia, nitida, 3 lin. diam. 

Ytokan ; Mengtze, in woods and on rocky mountains, 4600 - 
5700 ft., A, Henry, 9994, 9105 A. 

Like several other species of tbis genus it bas spberical seeds 
of a fine deep blue colour. 

TDIM. JOTJEN.—BOTAKX, YOL. XXXV. 2 P 
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Eiicliresta tuMIosa, Dimn\ calyce cyliudrico eloiigato inter 
species ceteras iiota. 

Buffi'xitex pedalis, ubiqiie prseter foliorum pagiiias siiperiores 
lioresqne pnberula. imparipinnata, bijuga, 3-4 poll, longa, 

petiolo bipollicari; foliola subtus pallida, papyracea, ovato- 
lanceolata, 2-3 poll, longa, utrinque acuta, omnia sessilia. 
Eacemi 1-2, terminales, densiflori, prima antbesi l|-2 poll, 
longi, pedimculis bipollicaribus. Elores 10 lin. longi, albi, 
prseter calyces glabri. Cal^x tubulosus ; tubus infra petalorum 
staminumque iiisertioiiem 5 lin. longus, supra 2-3 lin. longus, 
sinuatO“dentatus. Vexillum oblongum, retusiim. Ovarium 
biovulatum, stipite 6 lin. Ion go. Ziegumen ignotum. 

Hupeh: JSTauto, E. IL Wilson, 1175. 

Ormosia striata, Dumi, species 0. gracili, Prain, magis 
aceedens ; iiiflorescentia simpliciter racemosa divergens. 

Arhor 20-30-pedalis (A, Ile^ioy), pnuter alabastra calyeumque 
})aginas internas omiiiuo glaber; ramulis pallidis; alabastris 
aurantiaco-tomentosis. Folia pinnata, 3-4-juga; foliola cbar- 
tacea, ovato-lanceolata vel oblonga, 2-6 poll, longa, acuminata, 
ultimo obtusa, obscure reticulata. Eacemi approxiiiiati in 
foliorum superiorum axillis, foliis breviores. Flores 5-6 lin. 
longi, racemorum in partibus superioribus bini collecti. Galt/x 
ampins interne pubescens, dentibus ovatis obtusis, tubum 
leqnantibus. Corolla lutescens {A. FLenrij), calyce 3-plo longior, 
vexillo striato. Ovarium stipitatum, 2-4-ovulatum, Legumen 
ovoideum, rostro obliquo, basi vel apice attenuatum secimduin 
positionem ovuiorum sterilium, 1-1:| poll, longum; valvae 
lignosJC. Bernina 1-2, rubra, ovata, 6 lin. longa. 

Yukkak; Szeinao forests, 4000-5000 ft., A. Menry, 11886, 
12843, 12979, 12979 A, 12979 B. 

CsBsalpinia Morsei, Fwm; C. Bondncellse, X., affinis, sed 
iioribus multo majoribus distinguenda. 

Frutex subscandens. Ea77ii 20-35-pedales, cnm foliorum 
racbidibus, pedunculisque aeuleis parvis saepe uncatis armati, 
brunneo-pubescentes. Folia bipinnata, ambitu ovata, 1-2-pe- 
dalia, alterna; pinnm circiter 16, aeuleis parvis fortiter uncatis 
prsecipue inter foliola provisse; foliola elliptiea, 1-1| poll longa, 
utrinque rotundata, apice apiculata, supra subglabra, subter 
puberula, in paribus 6-12 disposita. Flores ssepius racemosi, 
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racemis termiiialibns, inultifloribus, circiter 1 poll, longi ; 
bractea3 magnoe, ovatfe, deeiduge ; pedicelli doribus asquales. 
CalifX mollis, tubo brevi, lobis oMongis rotuodatis. Corolla 
pubescens, ealjce sesquilongior, albida prseter earmaai rubro 
notaturi). Btaminum filamenta lanuginosa. Legiomeii 
oblongum, 3-4 poll, longmn, aculeis rectis ad i poll, longis 
dense armatum. 

TnivnsrAN : Szeaiao, North-west mountains, at 5000 ft., E[e?in/, 
10739; Kwanusi : Luiigcbow in hedges, Morse, SOS ; Tonkin, 
in woods, Balansa, 2145. 

Albizzia bracteata, Dann ; A. glomeriflorge, Karz, affiuis 
foliis distinct a. 

Arbor 12-20-pedalis (A. Henry), ramulis foliisqiie piibeinilis, 
inflorescentia pnbescente. Folia bipiunata, 8-15 poll, longa, 
glandnlis magnis juxta petioloruin bases provisa; pinnso 2-6, 
3 - 6 -jugs 0 ; folia subsessilia, papyracea, ovato-rliomboidea, 1-3 
poll, longa, apiculata, venis iitrinque proininnlis. Flores in 
racemis coiidensatis longe pedunculatis solitariis faseiciilatisve 
dispositi; glomerulao corymbas terminales axillaresque formantes; 
bractese coclileariformes, post anthesin deciduse. Calyx pubescens. 
Corolla alba (A. Henry), calyce bis iongior, staminibus 4-plo 
superata, extus pubescens. Legumen lineare, 4-13 poll, longum, 
planuui, prsecipne super semina reticulatum, fortiter mai’ginata, 
basi cuneatn, apiee rotundata. Se^nina 4-9, brunnea, discoidea, 
4 Hu. diam. 

Yunnan : by streams in the Mengtze plain, W, Hancock, 
304; Mengtze, Szemao, A. Henry, 9997, 9997 D, 9997 E. 

Pygenm Henryi, Bunn ; inter species alias P. stlpulaceo, 
King, affinis, sed stipulis obscuris et calyce intus glabro difFert. 

Arbor 15-30-pedalis {A. Henry), ramulis ferrugineo-pubes- 
centibus, tarde glabris, leiiticellatis. Folia alterna, breviter 
p^etiolata, stipulis obscuris, coriacea, infra et in venis supra 
ferrugiueo-pubescentia, tarde subglabra, oblongo-lanceolata, 5-9 
poll, longa, lente acuminata vel acuta, basi rotundata, auriculas 
duas parvas infra cavas ferentia vel breviter cuneata, margine 
integro, involute, venis subter prominentibus. Flores albi 
{ A. Henry), brevipednnculati (rarius sessiles) in racemis (rarius 
spicis) in axillis foliorum vetexiorum ssepe jam dejectorum, 3-4 
lia. diam. Calyx 10-dentatus, dentibus parvis acutis, extus cum 

2e2 
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pedunculis fiilyo-pubescens, intus glaber. Fetala obsoleta. 
Stamina 10, altenia basi bulbosa. Ovarium pubesceiis, euin 
stylo 2 liii. loiigum. Drupa Crustacea, ovoidea, 4 lin, longa. 
Semen 1, cotyledones aemi-globosi. 

Tu 2 n^ka¥: Szemao, forests, 4500-5000 ft., yL Henry, 12813, 
12313 A, B, 12708. 

CrataBgus Henryi, JDunn ; C. pinnatitid^, Bunye^ affinis, foliis 
indivisis differt. 

Arhor 10-20-pedalis {A, Henry), fere undique glabra, ramulis 
pallidis vel rubris, inermibus. Folia graciliter petiolata, coriacea, 
subter secus rbacbin sparse pilosa, cetera glabra, laiiceolata vel 
ovata, 1^-3 poll, longa, apice basique siibacuta, crenato-serrulata, 
parte inferiore sfepe Integra; petioli 3-8 lin. iongi. Flores albi 
(A, Henry), glabri, vel circa stylos pubescentes, 7-8 lin. diam., 
corynibis sessiiibus subumbellatis circiter 15-floris dispositi; 
pedicelli floribus vk longioreabractea) lineares, denticulatic, 
caducce. Oalycis lobi ovati, acuminati, tubo et petalis dimidio 
breviores, persistentes. Fetala orbicularia, 2-4 lin. lata, statn- 
inibus paullo longiora. Ovariim oinnino inferum, apice non- 
nimquam pubescens; stjli 3, liberi. JOrupa rubra, globosa, 
7 lin. diam., 5-lobata; pyrense 5, vk separabiles, dorso teretes. 

YraisTAK : Mengtze, 5000 ft., A, Henry, 9426. 

This fine Hawthorn is remarkable for its large red fruit and 
toothed, not lobed, leaves. 

CnYPTOTiEinopsis, Hunn, in Hook, Ic, FI t. 2737. 

1. C. vulgaris, Hook. Ic. FI. t. 2737.—Ind. or.; China. 

[Boissieu (Bull. Herb. Boiss. 2"'*' ser. ii. (1002) p. 806) has 
erroneously referred this species to Fternopetalimi Davidi, 
Branch. (Nouv. Arch. Mus Par. 2”'® ser, viii, (1885) p. 246, t. 8. 
fig, B). In the former the ovaries are nearly twice as long as 
broad, and the meriearps subterete with obscure ridges; in the 
latter, on the other hand, the ovary is shorter than broad, and 
the meriearps much laterally compressed with 5 conspicuous 
denticulate ridges c^r wings; the leaflets, also, are of different 
shapes.—C. H JF.] 


2. C. botrycMoides, Dunn', 0. vulgari, Dunn, foliorum 
segmentis iatis afiinis, segmentorum numero incisioneque 
distincta. 
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Kerla perennis, glabra., 6-18 poll, alta; rbizoma obliquiim, 
l--2-caule, radicibus fusiformibus. Gaules simplices. Folia 
radicalia minora simpliciter ternata foliolis oyatis, majora et 
floralia in tres partes infra piimatas apice candatas pinnatifidas 
divisa; foliola inembranacea, poll, longa, crenato-serrata^ 
serraturis apiculatis; folia floralia sessilia, ceterorum petioli 

1- 3 poll, longi, breviter sed late vaginantes. Umhellw 1-2, 
terminales, 6-30-radiat2e; radii sub antbesi 1-4 lin. longi, 
fructiferi pollicares ; bracteso involucrales 1 vel 0. Flores 2 lin. 
diam. Galycis dentes ovario paullo breviores, lineares. Petala 
late obovata, biloba, acumine inflexo. Fniefus 1 lin. longus ; 
sty lop odium fructu 4~5-p]o brevius ; valleeulse B-vittatse. 

Bzechhen : Mt. Oniei at 8000 ft., Fdber^ 629; West 
Szecbuen at 9000-13,500 ft., Fratt, 839. 

3. Cryptotaeniopsis leptopKylla, Bimfi; C. fllicinae, Foissien., 
affinis, foliis inter se consimilibus distincta. 

Iley^ha perennis 7-10 poll. alta. Rliizoma liorizontales. GauHs 
unica simplex. Folia radicalia tripinnatifida, anibitu lanceolata, 
breyiter lateque vaginata, petiolis 3-5 poll, longis ; lobi lineares 
acuti, inargine involuto setuioso, aliter glabri. Umhella 
terminalis, 12-18-radiata; radii fructiferi 8-9 lin. longi, 
exinvolucrati. TIm'belluJ<s irregulares, trifioree; involucella 

2- 3-braeteata. Flores ignoti. Mericarpia teretia, 1 lin, longa ; 
stylopodia brevia; yalleculae l-vittatse. 

Szechuen: ravine on Mt. Omei, 4000 ft., Fader, 628. 

4. C. filicina, JBoissieii,, m BulL Herd* JBoiss, ser. II* ii. p. 806. 
Carum filicinum, Francks in Bull. Boc. Fliilofn, Paris, ser. YIII. 
vi. (1894) p. 127. Pimpinella filicina, Diels, in Fngl, JaJirh. 
xxix. (1900) p. 494.— Hupeh, Blenry, 6600! 

5. C. cardiocarpa, Dunn. Carum cardiocarpum, FrancJu in 
Bull. SoG. Philo?n, Paris, ser. VIIL vi. (1894) p. 120*—^XuNNAif 
Delamy, 3907! 

6. C. Belavayi, Dunn. Carum Helavayi, Franoli. in Bull. Soc. 
PMlom, Paris, ser. VIII. vi. (1894) p. 120 .—^Yunnan, Delavay, 971 

7. C. Tanakse, Boissieu,m Bull. Herd. Boiss. ser. II. ii.(1902) 
p. 806. Chamaeie Tanabae, Francli. Savat. Fnum. PI. Jap. i, 
p. 185. Pimpinella Tanakse, Diels, in Fngl. Jalirh. xxix. (1900) 

, p. 494, Carum Tanakse, Francli. Samt. 1. c. ii. p. 571."—Tibet; 
China; Japan. 
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8. Cryptotseniopsis mollis, CaTaui inolle, Francli. in 

^ulL Soc« Pkilovu PariSj ser. YIII- vi. (1894) p. 120 .—Yitotak, 
DelatHiy^ 4095! 

9. C. aspleiiioides, Poisaieu, in BulL Herb. Boiss. sor. TI. ii. 
(1902) p. 807,—SzECHUEX : Tcheiikeoiitin, Farycs. 

(Enaiitlie riviilaris, Dimn : a (E. lineari, W all, foliis loiige- 
petiolatis, brevi-vaginatis, tenuius clissectis differt. 

Herla erecta, prseter infloresceutiam scaberulam glabra, 
2-pedalis. Bhizoma repens, graeile, caiilera raclicesqiie fibrosas 
nodis emittens. Oaulis fistulosus, simplex vel panciramosus. 
Folia pimiata, rarius bipinnata, ex vagina brevi petiolata, 
inferioruin segmentis ovatis acute inciso-aerratis, superioriim 
linearibus paiicis. Bmhellcs 6~7-radiat8e, pollicares; bractese 0. 
ITmhelhilw niultiflorm ; bracteolse multse, liiieares, breves. Cah/cis 
dentes breves, laueeolat^e, deciduae. Fetala alba, obovata, 
acimiine inflexo. Fructus globosiis, 1 liu. diam.; juga primaria 
dorsalia incrassata valleculas tegeutia, lateralia multo majora. 

YuNKA 2 ir: Mengtze, in moist places, often in siuall rills, 
A. Henry, 10822. 

(Enauthe sinensis, JDunn; ab (E. rimdari^ Dunn, fructu 
facile distincta. 

Herha uliginosa, px’seter inflorescentiam minute seabridain, 
glabra, 1-9-pedalis, basi prociuribena, radicaiis. GauUs fistulosus 
simplex vel rarius pauciramosus. Folia caulium longioruin 
fertilium ex vagina brevi petiolata, pinnata, inferiorum pinuis 
pluribus lineari-lanceolatis pinuatifidis, superiorum paucis 
linearibus. Umhellce 4-6-radiat0e, 1-14 poll. diam.; bractea 0 
vel brevis vel rarius umbellam superaiis. IJmheUulm multifloKe; 
bracteolm niultce, lineares, flores vix jBcpiaiites, Cah/eis dentes 
breves, lanceolatie, persistentes. Petaln alba, obovata, acuiriiiie 
infiexo. Fructm oblougns, cylindricus, 2h lin. longus; juga 
primaria dorsalia incrassata, vallecnlis angnstis separata, lateralia 
majora. 

Hxjpeh : Ichaiig, rice-fields, A, Henry, 1663, 4089; SzEqiiUEF : 
Min River, Faber, 874. 

Common in the Ichang prefecture and known locally as shuF 
cFin ts^ai, or Water-celery. 

Peucedanum medicum, JDunn ; a P. terebmthaceo, Ksch., 
fructu majore, commissura plurivittata distincta. 
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Merha pereniiis, prgeter inflorescentiaai glabra vel pnberula, 
2~4-pedalis. HMzoma magnum, ramosum, vaginis petioiaribus 
vestituin. Caiilis ramosus. Folia inferiora bitemata, ex vagina 
brevi ovafca, petiolata, 5-18 lin. longa, seginentis irregulariter 
incisis, lobis acuminatis, subter glaiicis, ^-3 poll, longis, superiora 
aimilia, minora autem minusque dissecta. UmhellcB ramos 
terminantea, puberulse, 2-6 poll, diam., 8-30-radiat8e, bractese 0. 
Uinlellulm multidorse, bracteolas multsB, lineares. Calycis dentes 
parvi. Petala ovata, aciimine indexo. Fructif^s glabri vel 
puberuli, 2|-3 lin. longi; mericarpia oblonga, dorso corapressa, 
jugis dorsalibus filiformibus, lateralibus vallicitlas duplo super¬ 
antibus, crassiusculis ; vittse dorsales jugis lafciores, commissurales 
4-10, regulares contigua. 

IItjpeh : Pang, A, Henry^ 5868 A, Icbang, A, Renry, 1546, 
2006, jSTanto, A. Henry, 1^0^; Szechuen: Boutli Wushau, 
A. Renry, 7473. Hort. Kew. culta. 

Dr. lieury writes that this is common in the country near 
Ichang and in the mountains north and south of that place. 
The root is collected by the Chinese, and is apparently the drug 
of the Pm Ts^ao Herbal, known as CJiie?iAm. 

Peucedanum praeruptorum, Rimn; a P. terelinthaceo, Tisch., 
foliis sessilibus, commissura plurivittata differt. 

Herla perennis, 1-3-pedalis. Radix magna fusiformis vel 
ramosa, fibris petioiaribus coronata, l-(2-) caulis. Caulu 
ramosus, summus pubescens aliter glaber vel puberula. Folia 
subglabra, inferiora in vaginis ovatis sessilia bitemata, segmentis 
1-3 poll, longis,basi cuneatis,irregulariter incisis, lobis acuininatis, 
superiora similia, gradatim minora, minusque diseeeta. JJnibellm 
ram08 termiuautes, 2-4 poll, diam., 6-16-radiata3, bractea iiuearis 
vel 0. TJmhelltilm iniiltifiorse; braeteol^ multae, ovatse, aeuminatse, 
vel lineari-lanceolatse. Calycis dentes minimi. Petala ovata, 
acumine indexo. Fruetus glaber vel puberulus, ll"”!! lin. 
longus; mericarpia orbicularia, dorso compressa, jugis dorsalibus 
filiformibus, lateralibus vallieulas eorum sequautibus, crassiusciilis, 
obtusis; vittse dorsales, jugis latiores, commissiirales 6-10, 
irregulares, supei-dciales. 

Hupeh : Ichang, A. Renry, 2911, Cbangyang, A. Renry, 
7505 ; SzECHUEN: North Wushan, A. Renry, 7475. 

The root of this species is, Dr. Henry states, used in medicine 
and is the officinal drug known as Fang^fmg. It is also ,called 
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Ai^feng^ a contracted form of Ai-fang-feng and meaning Cliff 
Fimgffhig, lYhich suggested the trivial name grmfugtorum. 

Aralia Searelllana, Dunn ; ah A. dasyphjlla, Miq., fioribus 
pedicellatis differt. 

Arlor 15-pedalis. Folia bipinnata, ad 8 ped. longa, in omnibus 
partibos fnlvo-strigosa; petioli aculeis paucis armati; foliola 
sessilia, prseter ea juxta rachidis nodos brevipetiolata, ovata, 
acuminata, cordata, 7-8 poll, longa, serrata. Faniculcd corym- 
bosse, ad 6 ped. longse, ubiqne prseter flores et antice bracteas, 
strigis aculeisque falvis vestitse, bracteis 4-15 liu. longis. Flores 
umbellati, bracteis ssepe superati 1-1^ liu. longi, pedicellis 
3-4 lin. longis. Sepala 5, ovata, decidua. Petala 5, viridula, 
alabastro imbricata. Ovarium 4-5-loeulare ; styli 4-5, liberi. 

Tuctan' : between Puerh and Szemao and in forests south of 
Szeinao, at 4000 ft., A, Henry, 13426. 

I have the honour to commemorate in connection with this fine 
Aralia the name of Miss Searell, who devoted some time to the 
study of botaoy during the period of her missionary work in 
China, a work in which she nobly sacrificed her life during the 
recent Boxer risings. 

Pentapanax verticillatum, Dunn*, a P. parasitico, Seem., 
foliis ternatis, floribusque Terticillatis differt. 

Frutex tripedalis, cortiee levi papyraceo. Folia glabra, trifolio- 
lata, petioles duplo excedentia, exstipulata; foliola subcoriacea, 
ovata, 2-3 poll, longa, apicebasique subito acuta, supra reticulata, 
subtus glauca, margine integro revoluto. Panicula rubro- 
pubescens, 2-3 poll, longa, ssepius in parte inferiore ramosa, basi 
rachidis et rarnornm bracteis magnis cymbiformibus membranaceis 
induta ; umbellse in rachidi et rainis terminales et etiam laterales 
sessiies verticilla simulaiites. Flores rubri, pedicellis articulati, 
bracteolati; pedicellis 3-6 lin. longis, bracteatis. Sepala 5, parva, 
dentiforma. Petala 5, in alabastro leviter imbricata. Ovarium 
54oeulare; stylus in fructu juvenili simplex. Fructus maturus 
ignotns. 

Ytjnnak; Mengtze, south-west mountains at 7000 ft., 
A. Henry, 9284. 

Heptaplenrum Hoi, Bunn; H. racemoso, Pedd., affinis, foliolis 
oblongis, panicula majore floribusque minoribus distincta. 

Folia glabra, digitata, petioles excedentia; foliola subcoriacea, 
oblonga, acuminata, basi rotundata vel acuta, 2-7 poll, longa. 
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subtus glauca, virescentia, petioliilo 3-10-plo longiora, margiae 
integro revoluto. Panicida sesquipedalis, tomento laxo rubro 
tel in caiycibns albo vestita. Flores racemosi, l-li loagi. 
Sepali 5, incouspicua. Fetala 5, in alabastro levitei' imbricata. 
Ovarium 5-loculare ; styli connati. 

: soutb o£ .Red Riter from Manmei at 6000 ft., 
A, Renry^ 9723. 

The trivial name commemorates the services of Br. Henry’s 
most valued native collector Ho. 

Heptaplenrnm macropliyllnm, Dunn ; in inflorescentia a 
H. liypoleuco^ Elurz, differt. 

Arhor IS-SO-pedalis, Folia digitata, petiolis paullo exee- 
dentia; foliola 7, coriacea, ovato-oblonga, breviter acuminata, 
baai rotundata vel cordata, 7-19 poll, longa, supi'a glabra, subtus 
albo-tomentosa, petiolis 2'-4-plo longiora, inargine revoltito, 
integro vel obscure serrato. Fanicula magna, tomento rubro 
deciduo vestito ; rami basi bracteis ovatis acuminatis 3-15 lin. 
longis voluti; umbellse in racemos longos cylindricos dispositae; 
flores umbeliati, 2-2;^ lin. longi. Sepala 5, dentiformia. Fetala 5. 
Ovarkm 5-loculare; styli connati, stigmatibus apice radiantibus. 

Tukkajs" ; high forests near Szemao, A. Renrpi 13409. 

Heptapleurum productum, Runn-y H. 'Wallicbianum, G.B* 
Olarhe^ quoad inflorescentia propinquat, foliis longe recedit. 

Arlor 10-pedalis. Folia glabra, digitata, petiolis subsequi- 
longa; foliola 11, subcoriacea, lanceolata, longe acuminata, basi 
acuta, 3-7 poll, longa, utrinque reticulata, petiolis 4-plo longiora; 
margine revoluto serrato. Fanicula pedalis, tomento rubro 
deciduo vestita. Flores umbeliati, 3-4 lin. longi. Sepala 5, 
dentiformia. Fetala 5, alba, in alabastro leviter imbricata. 
Ovarium 5-loculare ; styli sub antbesi in conuni breveni 
coll ^rentes. 

Yunnan ; Mengtze mountains at 5000 ft., A. Rennj, 9350. 

Brassaiopsis ciliata, JDimn ; a B. miti., C. B. Clarke, foliorum 
lobis oblongis ciliatis distincta. 

Frutex 4-pedalis. Folia papyracea, supra et in venis infra 
sparse setosa, rotundato-cordata, palmatifida, 6-11 poll, longa, 
ciliato-serrata; lobi palmam bis excedentes, obloiigi, acuminati, 
sinibns rotundatis divisi; petioli foliis snbseqnales, striati, setoso- 
aculeati; stipulas in vaginam membraiiaceam pollicarern connat®. 
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UmheJlcd in rliacliidem 7 poll. longam racemose disposit^e; rliacliis 
ramique aciculis sparsis armati. Frttchis ater, didymiis, stylum 
longiim bifidum (ante stigmatoriim decessnm) ferens: peclicelli 
bracteati, 4-6 lin. longi. 

Yijkkak : Mengtze, mountain-forests at 5000 ft., A. Henry, 
9180x4. 


Brassaiopsis flcifolia, JDunn* Frutex nnnquam erectus, sed 
super huffium 3-4 pedes extensus, cortice pallido lenticellato, 
aciileis panels rectis arniato. Folia ineiiibraiiacea, triloba yel 
rariiis 4-6-loba, cordata, lobis ovatis, aenminatis, basi angustatis, 
palmani 2-4-plo excedeiitibus, sinibna rotniidatis, supra glabra, 
subter pallida, obscure et sparse steliato-pubesceiitia, serrata, 
petiolo glabro paullo loiigiora; stipuli obtusi, ultra vaginam 
petiolarem breviter producti, connati vel distineti. Inflorescentia 
folii^ brevior, riibro-pubesceiis, inermis. Umhellm in rachidi 
brevi racemose vel rarius paniculate dispositse. Flores albi. 
Repaid obscura. Fetala 5, valvata. Stamina 5. Discus sub 
anthesi eonvexus, in fructii planus. Ovarium 2-loculare; columna 
stylaris apice bilobata. Fmetus vix maturus didymus, 4 lin. diam. 

TrJSKAK : common along the rocky banka of streamlets in the 
shade in the forests near Szemao, A. Henry , 11650, 12653, 
12653x4, 12653 B. Tokkik: Balcmsa^ 3490. 

Creopanax cMnense,; species gerontogsea unica. 

Arbor 30-pedalis. Folia digitata, petiolo aequilonga; foliola 6, 
subcoriacea, ovata, breviter acuminata, minora 3-7 poll, loiiga^ 
supra glabra, subter sparse stellato-tomeritosa alba, inargine 
integro leviterrevoluto, petiolulos 5-plo iongiora. Infnictescentia 
iudumento stellato pulveruienta; umbellse in ramis longis a 
rachidi brevi descendeiitibus, terminalia 1-li-pollicaria, cetera 
minora in ramis brevibus secundariis disposita. Fructm bracteati, 
breyiptdimciilati, globos densos formantes, angulati, 3 iin. diam., 
5-icculares, endocarpio membranaceo; discus explanatus, 
annulo calyeis einctus; stjlorum columna stigmatibus 5 radi¬ 
an tib us coronata ; semina ovoidea, albumine ruminato. 

Tutskak : Szemao, forests at 4500 ft., A, Henry, 12939. 

Tlie genus was hitherto known only from Tropical America. 

Yernonia Heniyi, Dunn ; in genere ob floris aureis KFaryesii, 
Franch., solum eomparanda, ab hac longe remota. 
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Fmtex scaEdens. Oaidis aiiguiatiis, striatus, teniiiter tomen- 
tosus. Foha alterna, chartacea, late angusteve ovata, 3-4 poll, 
longa, acuminata, basi in petiolum brevem. subito contractu, 
trineryia, integerrima, presecipue subtns in iierris sparse 
pubescens, utrinque leviter reticulata, glandiilis sessilibus 
iiitentibus conspersa. Capitula in ramulorum fiiiibus confertim 

3- -7na corjmbosa, miiltiflora, fragrantia, 5-7 lin. diam. Invo- 
lucra campannlata ; bractese multiseriat se, obiongae, acutse, 
leviter lannginosse. Flores involucre vix duplo longiores; reeep- 
tacula foveolata. Corolla aurea, extus glandiilosa. Ach(snia 
cylindriea, striata, hirtella; ' pappi set^e prsBcipue apice hirtu', 
exteriores paucjB breviores. 

Yunnan ; Linau at 5000 ft., A, H.enry^ 13343. Only seen 
once on a march between Szemao and blengtze, climbing over 
low shrubs.” 

Vernonia sylvatica, Fimn ; a F. scandente^ DC., puppo longo 
albo distincta. 

Frutex alte scandens. Bamiili cylindrici, striati, cum petiolis, 
foliorimi venis, pedunculis involucrisque rufo piibescentes. Folia 
alterna, breviter petiolata, chartacea, ovata vel oblonga, 3-6 poll, 
longa, acuta, aciimine obtuso, mucronato, basi obliqua rotundata, 
integerrima, utrinque leviter reticulata, prseter nervos glabra, 
glandulis immersis conspersa. Capitula in paniculis magnis 
termiualibus disposita, circiter lO-flora, 3-5 lin. diam. Involucra 
1-2 lin. longa; bractese pluriseriatse, lanceolate, acutse. Flores 
piirpurei, involucro S-d-plo longioi'es. Achcenia glabra; pappi 
setse subleves, albse, iuvolncro 3-pio longiores, exteriores mult a?, 
breves. 

Yunnan : forests of the Ited Hiver at Mengtze from 6000 to 
7000 ft., Hancock^ 470 ; Mengtze and Szemao forests, 4500-5000 
ft,, A^ Senry, 11051, 11697, 11697 A. 

Aster nigromontana, Bunn ; ab A. irinervio^ Eoxb., involucro 
laxo, braeteis internis denticulatis distinguenda. 

Gaults striatus, flexuosus, infra indoreseentiam glaber. Folia 
superiora sessilia, chartacea, ovata, acuminata, basi angustata, 

4- 6 poll, longa, grosse apiculato-serrata, supra birtis paucis 
strigosis sparsa, aliter glabra; inferiora non visa, Capitula lat(‘ 
corymbosa, 8-10 liii. diam., pedunculis pubescentibus, bracteo- 
latis. Involitcra canipanulata, 3 Hu. longa; bractese lineares, 
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2-3-seriatte, laxa^ margine scarioss?, clenticulat£e, puberal®, apice 
purpure®, acut® vel exteriores obtus®, ex duplo breviores. 
CoroIIcB ligulat®, mult®, involucro duplo longiores; lamiu® 
pat elites. Aclienia immatura hirtella. 

Tuxxax: obtained by HeniVs native collector So on tbe 
summit of G-reat Black Mountain at 8000 ft. near Mengtze, 
A. Senrif 11302. 

Aster tenuissimus, Diam ; inter species asiaticas liabitn erecto 
teiiuissimo distinct a. 

Serha erecta, subsimplex, 4-pedalis. Caulis striatus, subter 
glaber, supra pedunculisque birtellus. Folia papjracea, in- 
feriora lanceolata, obtnsa, nmcronata, basi in petiolis gradatim 
angustatis et cum eis 4-5 poll, longis, pauciserratis, basi apiceque 
integris, subglabris; superiora minora, brevius petiolata rel 
sessilia, integrionu Oapitula in ramis ereetis brevibus birteliis 
racemose disposita, p>aniculam laxam angustam sesquipedalem 
formantia, 4-5 lin. diam. Involucra eampanulata, 3 lin. longa ; 
braete® 3-4-seriata^, interiores acut®, exteriores breves obtus®, 
omnes deiiticulat®, lax®, margine scarios®, clorso liirtell®, costa 
fusca impress®. Cot'ollw ligulal® pane®, involucre duplo 
longiores, ascendentes. Aclicenia immatura subglabra. 

XrajYAt. : I)ucloua\ 754. 

Conyza pinnatifida, Sunn ; a C\ mgyptiaea^ Ait., foliis regu- 
lariter pinnatifidis distiiieta. 

Serla annua, 1-3-pedalis, strigosa atque simul laxe birsuta. 
Caulis striatus, simplex vel pauciramosus. Folia sessilia, 
papjracea, ainbitu oxata, l§-3 poll, longa, piniiatifida, segmentis 
s®pissime linearibus, integris vel pauciserratis. Oapitula in 
paniculis caules ramosque terminantibus disposita, 5-7 lin. diam. 
Involucra eampanulata, 4 lin. longa; bracte® liiieares, acut®, 
nmltiseriat®, exteriores breviores. Flores fiavi. Aclivenia 
compressa, ecostata, florum $ glabra, hirtella; pappus 
uniseriatus. 

TraNAiH : common on the grass mountains near Mengtze at 
6000 ft., A. Eennj, 9982 A, Szernao, A. Henry, 12176, and at 
Tunnanfu, Suclou^c, 128. 

Biumea gracilis, Smm; infloreseeiitia ei B* glomeratce, DC., 
similis, sed foliis distincta. 

Serha monocarpica, l|-2-pedalis. Caulis erectus, strictus, 
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simplex, scaber et superne etiain glandulosa. Folia sessilia, 
coriacea, liueari-lanceolata, obtusa, mucronata, basi afctenuata, 
revoluta, utrinqiie scabra, margine denticulis distantibus Botata, 
superiora minora. Capitula in raeemo longiuscnlo interrupto 
vel ill apice caulis congesta, 3-4} lin. diain., pedunciilis longiora. 
Invohiera campanulata, 3-4 lin. longa; bractese lineares, aeiit^, 
multiseriatse, exteriores gradatiiii minores, costis glandnloso- 
scabridis. Flores ilavi, bracteis snb^equales. Coroll<s $ filiformes. 
Aclimnia imiDatiira pubescens, 

Ttonai!?' : in wet places in the open parts o£ a river-ravine 
near Szemao, A, JSenry^ 12526. 

Blnmea Henryi, Funn\ a J?- halsamifera^ DC., capitulis magnis, 
indumentoque distincta. 

Herha plernmqne 3-6-pedaiis, basi frutescens. juniores^ 

folionini paginee inferiores, et peduncnli densissime sericei. Folia 
sessilia, rnembranacea, obovata, S-15 poll, longa, acuta, basi 
angustata, margine ssepius denticulis distantibus notata, nonnun- 
quam etiam grosse dentata, supra subglabra. CapitiiJa in 
paniculam sfepe magnam sesquipedalem collecta, pedicellata vel 
sessilia congesta, 6-10 lin. diam. Invohiera liemispbeerica, 5-6 
lin. longa ; bractege lineares, acutse, exteriores breviores, omnes 
dense sericese. Corolla flava, florum 2 , ^ , et neutrorum extus 
pubescens. Achoenia puberula. 

TxJi?’NA.]sr: Mengtze and Szemao, A, Henry 10405, 10405 B. 

Dr. Henry first saw this splendid plant at Szemao in dark 
ravines at about 4000 ft. elevation ; some plants were as much as 
10 ft. high to the first braneb, but average specimens were 3-6 
ft. high in all. 

Senecio dididymantba, Dim7i; a /S', tangutica, Maxim., folds 
distincta. 

Herha 2-4-pedalis. Caulis striatns, subsimplex, prseter partem 
fioriferam glaber. Folia cbartacea, utrinque puberula, glabres- 
eentia, deltoidea, basi infra angulos laterales 1-2-lobata vel 
rotundato-cordata dentata, petiolo 1-2 poll. Ion go, media 4-5 
poll, longa, sequilateralia, acuta, inferiora aquilonga, 6-8 poll, 
lata, obtusa, superiora minora. Gapitida numerosissima, brevi- 
pedunculata, radiata, ssepius 4-flora, 8 lin. diam,, paniculam 
magnam formantia; peduncnli pubescentes; bracte® saepissime 
3, obiongo?, apice obtusse. Flores radii saepissime 2, bracteis 



Mli. S, TKOTTE DXIX^f OX 


504 

sesqiiilongitsres vel duplo longiores basi et in pedunculo brevi 
braeteolis p:iHe!s inininiis provisi; fiores disci sa^pissime 2, bracteis 
subsequiloiigi, corollaiafundibuliformi laiiceolato-deotata, antlieris 
sagittatisj stjli rainis contplaiiatis apiee brevdter peiiicillatis, 
achicniis immiituris glabris ; pappo albo- 

Szechitex : near Taehiealu, Pratt, 432, A. Henry, 8920. 

Senecio Bryas, I)unn ; in speeiebus asiaticis S. furfarafoUo, 
Brass., soiuiii distaiites propinquet. 

llerha cauie, petiolis, pedunculis, iiivolucrisque rufo-toinen- 
tosis. Caulk brevis folia pedunculmnque imifiornm apice fereris. 
Polia siibeoriacea, iiitra inarginibusque sparse tomentosa, in ox 
glabra, rotunda^ palmatim 7-loba, cordata, 2-3 poll, longa, siuu 
angusto, lob is triangula-ribus, obtusis, mucronatis, petiolis 3-4 
poll, longis. Capitiiliim radiatum, multifioram, IJ poll. diam. j 
pedunciilus 14 poll, longus, paueibracteolatiis. Imolucrmi 
lurlniiatum, 5-6 lin. longum; bractea? circiter 10, lanceolatse, 
acuta?, interiores late inargiuatae, bracfceolis paucis linearibus 
brevioribus. Flores lutei, radii 7-8, bracteis duplo longiores, 
iigLilis oblongis, iniiltiiiervis, apiee obtusis, denticulatis, disci 
bracteis paullo longiores, corolla iufundibuliforme, dentibus 
linearibus, autberis basi auriculatis, stjli ramis papillosis, apice 
obtusis, breviter penieillatis; acbtenia striata, glabra; pappo 
albo. 

Szechijex": South Wuslian, A. Henry, 5697. Seen only once, 
in the forest, growing on rocks; Boissier’s species, with which 
it is here compared, grows in similar situations in Cilicia. 

Senecio Buclouxii, Dunn ; S. Bhot, 0. B. Clarke, forsan 
appropinquans, sed ab bac et ceteris speeiebus asiaticis coryinbo 
capituloriiia radiatorum inter folia superiora immerso distiucta. 

Fmteay cauie striato glabro. Folia apice eaulis couferta et 
inflorescentianL multo excedentia, chartacea, supra glabra, subter 
sparse puberuia, ovato-lanceolata, acuta, basi in petioliim brevein 
attenuata, 5-7 poll, longa, supra medium paucidentata, dentibus 
apiculatis, venis subtus prominentibus. Oapitula numerosa, 
radiata, multifiora, corymbosa, 6 lin. diam., pedunculis pubes- 
eentibus bracteolatis. Involucra anguste campauulafca, sparse 
lanuginosa, 3 lin. longa ; bractese interiores 8, aeutse, exterioribus 
paucis brevibus. Flores f avi; radii 6-10, bracteis duplo longi¬ 
ores, ligula lanceolata, apice obtusa; disci 8, bracteis sasqui- 



5!iW CiIi:N^ESii; PLA,2s rs. 


505 


longioribus, corolla infuiidibalifbrmi, lobis aeimiinatis, apice 
reflexis ; antberis caudatis; styii ramis papillosis apice peiii- 
cillatis. Aalimnia glabra, pappo albo. 

Tujsj^'Aisr: Tunnanfu, Ducloux^ 658. 

Senecio (§Ligularia) fibrillosus, Bunn ; a >8. Bulspicato^ 
branch., capitulis majoribus longiusque peduacuiatis distiiicta. 

Kerba perennis. 1-2-pedalis, prater peclunculos ioTolucraque 
sparsissirae lamiginosos glabra. Qaulis simplex, striatus, basi 
fibrillosus. Folia cbartacea, 1-8 poll, longa, crebre et acute 
dentata ; inferiorum petloli 5-7 liu. longi, superiorum breviores, 
omnes basi in Yaginam oblongam dilatati. Gajolfula numerosa, 
discoidea, 7-10-flora, raceinosa, bracteata, 4 iiu. diam., medioriim 
pedunculis 4-6 iin. longis, superiorum brevioribus, bracteis 
liueari-laiiceolatis, 4-8 Im. longis. Involucra cjlindrica, 
ebracteolata, 4-5 Iin. longa; bractese 5-6, oblongEe, obtus^e, 
Flores flavi, bracteis subdujdo longiores; corolla infundibuli- 
tbrmis, apice paulo contracta, dentibus brecibus recurvis; 
antherje basi sagittatae; stvli rami revoluti, papillosi, apice 
breviter penicillati; achaenium striatum glabrum. 

SzECHUEiY: near Tacbienlu at 9000-18,500 ft., Fratt, 671 & 
606. 

Senecio glumaceus, Bunn; cum S. monantlio, Diels, capitiilo 
unifloro in genere solus stat, folds subglabris floreque involucriim 
2-plo superante ab hac differt. 

Herba erecta, 2-4-pedalis. Qaulis striatus, subsimplex, 
pra 3 ter partem floriferam glaber. Folia papyracea, minute 
utrinque puberula, ovata, acuminata, basi obtusa, in petiolum 
subito angustata, bidentata, media 4-6 poll, louga, petiole 
2-poliicari, superiora minora brevins petiolata. Capitula 
numerosissima, ssepissime sessilia, discoidea, 1-flora, 2 liii. diain., 
dense tbyrsoideo-paniculata; pedunculi puberuli; braetese 2, 
oblongiB, apice obtusse, paullo reflexse, puberuise. Flos bracteis 
dupi 0 tandem loiigior; corolla supra louge campaoulata, denti¬ 
bus longis iinearibus ; antberse basi caudatae, counatse ; aehsenium 
tenue, 2 Iin. longum, pubenilum, pappo sordido. 

SzECHUE]^, Fratt, 434; Benri/^ 8919, 8921. Tbese specimens 
were probably collected in the same locality and at tbe same 
' time, tbougb reaching Kew by different routes, for Henry’s 
specimens were collected by bis coolie wbo went with Pratt to 
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Taeliienln, Tbe same remark applies to other species described 
bare with. 

Senecio Hoi, Bunn ; a S. araneoso, DC., et S, cojjnihoso. 
Wall., foliis grosse dentatis, supra scabridis subter laniigiuosis 
distincte. 

Bnitex alte scandens. Caulis striatus, laxe lanuginosus. 
Folia subcoriacea, subter griseo-lanuginosa, supra scabrida, 
rotiindata, breriter acuTiiinata, eordata, grosse dentata, media 
4“5 poll, louga, petiolis 2-3-pollicaribus, superiora minora. 
Capitula numerosa, discoidea, circiter 8-flora, 3-4 lin. diam., 
paniculas asillares termioales que forinantia; pedunculi pubes- 
centes, fioribus breviores, multibracteolati, braeteolis parvis 
linearibus. InvoJuera ejlindrico-eampanulata, 8-4 lin. longa, 
basi bracteolata; bractese circiter 8, liueari-oblongse, acutce. 
Flores fiavi, bracteis duplo longiores; corolla supra elongato- 
campanulata, dentibus longis lanceolatis; antberse basi caudate 
connatse; styli rami papillosi, apice peiiieillata; acbseoium 
immaturum glabrum, pappo albo. 

Yunnan : Mengtze forests at 5000-6000 ft., A. Kenry, 
10392, 10392 A. Collected by i2b, Dr. Henry’s best native 
collector. 

Senecio lencantliemus, Bunn ; facie dahuricim^ Scli.-Bip., 
refereiis, foliis aurieulatis antberisque sectiouis alius distiiicta. 

Serha elata, prseter inflorescentiain glabra. Folia media 
inembranacea, rotundata, 6-8 poll, diam., 7-lobata, lobis tri- 
angularibus, acutis, mucronato-dentatis, basi truncatis vel 
breviter eordatis, petiolis gracilibus, 4-6 p)oll. longis; folia 
superiora conformia, minora, brevius petiolata. Capitula 
Bumerosissima, discoidea, 5-flora, 2-3 lin. diam., laxe pauiciilata, 
pedunculis pubescentibus. Inrohicra cylindrica, iiimute braeteo- 
lata, 3-4 lin. longa; bractese 5, lineari-oblongc'e, apice obtusae. 
Flores polygami, albi, bracteis duplo tandem longiores (vel in 
plantis femineis breriores); corolla supra paullo dilata, cylin¬ 
drica, dentibus brevibus lanceolatis; antberse basi caudatae, 
coiinatse; styli rami papillosi, apice penicillati ; acbaenium 
cylindricum, tenue, 2 lin. longum, glabrum, pappo albo. 

Hupeh: Patung, A. Kennj^ 4667, Fang, A. Henry, 7571 ; 
Hunan : Sbibinen, A. Henry, 7556; Szechuen : South Wushan. 
J, Henry^ 7381. 
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Senecio liiticola, Dunn ; a saosatile, Wall., Mils non 
amplectentibns distincta. 

JSerla perennis, multicaulis. Bhizoma ad 1 poll., rotiindatum. 
Qaules glabri, striati, 15-20 poll, alti, infra longe nudi;' apice 
ramosi. Mlia sessilia, subcoriacea, ntrinque scabrida, lineari- 
lanceolata, 2-8 poll, longa, apice acuta, subulata vel obtusa, basi 
cuneata, margine revoluta, distanter mucronato-dentata. Capitula 
numerosa, radiata, multiflora, paniculata, 7-9 lin. diam. j pedun- 
culis angulatis, multibracteolatis. Invohocra campanulata, ob 
bracteolis ssepe turbinata, cum pedunculi apice sparse lanuginosa, 
3 lin. longa; bractese 12, auctse, exterioribus angustioribus 
insBqulibus. Mores flavi; radii circiter 12, bracteis sesqui- 
longiores, disci bracteis paullo iongiores ; corolla infundibuli- 
formis, antheris ecaudatia ; styli ramis brevibus. Aelmnia 
puberula, pappo albo. 

Tui^kan : common on barren clay-bills near Mengtze, in 
exposed arid situations, A, Henry^ 9916; Hancoch^ 9. 

Senecio paucinervis, Dunn'^ facie B. acuminatum^ Wall., 
referens, foliis paucinervis vix reticulatis distinguenda. 

Caulis lignosus, striatus, superne ramosus et pubescens. 
Jblia papyracea, ntrinque sparse pubescentia, minute puberula 
vel glabra, lanceolata, acuminata, basi rotundata, 8-5 poll, longa, 
crebre serrata, serraturis ad mucrones saspe reductis, nervis 
subter prominentibus, securidariis ssepius 8, 2 solum in dimidio 
folii superiore, petiolis poilicaribus. Qajpitula numerosissima, 
discoidea, 2-3-flora, dense paniculata, paniculis pedunculatis, 
ipsis paniculatis vel racemosis, 4 lin. longa. Imolmra cylin- 
driea, minute bracteolata, 3 lin. longa, bractese 2-3, oblongse, 
apice obtusae, paullo recurvse. Flores flavi, bracteis ssepius 
paullo tantum Iongiores ; corolla cylindrica, dentibus lanceolatis; 
antberse basi caudatac; styli rami papillosi, apice penicillati; 
acbsenium piiberulum, pappo rubescente. 

SzECHUEK : Tacbienlu, Boulie^ 439, 474 ; Ythotah: Tunnanfu, 
Ducloucc, 693. 

Senecio profundorum, Dunn; a B. alato, Wall., floris glabris 
eligulatis distincta. 

Herba erecta, 3-4-pedalis, glabra. Gaulis teres, striatus. 
Folia membranacea, late ovata, rotundata vel angulata, acuta, in 
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petiolum alatum sabito contracta^ crebre dentata, media basi 
trmieata ¥el late cordata, 4-5 poll, longa, petiolo 2-3 poll, loiigo, 
caulem semiamplectente, superiora minora, brevins petiolata. 
Oapitula numerosa, discoidea, 5-flora, 3 lin. diam., laxe paniculata; 
pedieelli iloribus breWores, 1-3-bracteolati. Imolucra cylin- 
drica, ebracfceolata, 4-5 lin. longa; bractea 0 5, lineari-oblongse, 
apice obtusse. Flores lutei vel rosei, bracteis duplo tandem 
longiores; corolla supra campanulata, dentibus linearibus; 
antberce basi caudatas, connatse; styli rami papillosi, apice 
breriter penieillati; acbsenium tenuiter cylindrieum, striatum, 
paliidiim, glabruin, nitens, 2 lin. longum, pappo albo. 

Hupee : Hsingsban, A. Reyiry^ 7612; Szechwen: South 
Wuslian, on cliffs, A, Henry, 5434. 

Dr. Henry tells me that this species was found by him in a 
ravin® north of Ichang among bigh cliffs and very dark woods ; 
so thick indeed was the foliage that it was not penetrated by 
heavy rain which fell during the day of his exploration there. 

Senecio solenoides, Bumi ; a S. nihomsi, Miq., bracteis involu- 
cralibus latioribus paucioribus, floribus liguiatis longioribus 
diflert. 

Rerha tiipedalis, prseter folia pedunculosque glabra. Oaulig 
fistulosus, striatiis, infra sub anthesi longe nudus. Folia pedun- 
culata, rnembranacea, iitrinque sparse puberula, ambitu late 
ovata, profonde pinnatifida, segmentis utrioque 3-4, ianceolatis, 
acutis, grosse et irregulariter mucronato-dentatis, terminali sub- 
fequali; petioli foiioruni inferiorum 2 poll, longi, superioriim 
breviores. Gapitiila numerosa (vel ob macie panca), radiata, 
miiltiflora, eorjmbosa, 10-13 lin. diam., pedunciilis sparse glandu- 
losis. Imolucra campanulata, ebracteolata, 2-3 jin. longa; 
bractese 6-S, ovatse, obtusm vel rarins exteriores 1-2 lanceolatce 
aeiitre. Flores flavi; radii 5-9, bracteis duplo longiores, ligulis 
linearibus, 3-5 -nervibus, disci bracteis paullo longiores ; corolla 
apice campanulata, dentibus Ianceolatis; antheris basi obtuse 
auriculatis, styli ramis longis revoiutis papillosis apice breviter 
penicillatis. Aohmnia 1 lin. longa, pallida, glabra, nitentia, 
obtuse angulata, pappo albo. 

Yunnan: mountains east of Mengtze at 6000 ft., A, Renry, 
9678. A starved state with one head only, Mi-Ie, A, Renry, 
9678 A. 
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Sanssurea BxsllocMi, Dumi\ a S. Tanahm^ Francli. et Sav,, 
eaulibus exalatis distincta. 

^<er5«stri€fca5perennis,l|-3-pedalis. Bhizoma olbliqua. Caulis 
cum faliorum paginis inferioribus et infloresceutia lana tenui 
deeidiio arachuoideus. Folia subcoriacea; iuferiora anguste 
triangularia, acuminata, basi cordata, 4-6 poll, longa, margine 
repando-dentata, dentibus acuminatis, pugentibus, nervis subter 
prominentibus, petiolis 2-5 poll, longis ; superiora magis ovata, 
minora; petioli semiamplexicaules. Capitiila 5-6 lin. diam., 
corymboso-paniculata, pedunculis ssepius breviora; receptaculi 
squamae dimidium involucri vix accedentes. Involucram turbi- 
iiatum vel anguste campanulatum, 8-9 lin. longum; bracteae 
exteriores triangulares, breves, interiores gradatim longiores et- 
obtusiores, arete adpressse. Flores intense purpurei, tandem 
bracteis sesquilongiores ; antlieramm caudiculse lanatse. Achcenia 
anguste obovata, obscure striata, 3 lin. longa, pappo albido, setis 
exterioribus paucis. 

KLt\N"GSi: Kiukiaug, JDr. Shearer {ef, Journ. Linn. Soc. xxiii. 
(1888) p. 468), Lusban Mts., Bulloch^ 40; Hupeh: I^ang, 
A, JSenry^ 6692. Bullock’s is tbe only specimen at Kew with 
perfect leaves and flowers. 

Sanssurea graminea, JDunn ; a S. romuleifolia^ Erancb., 
capitulis minoribus, lanugine sparsiore distincta. 

FEerba perennis, semipedalis. Bhizoma squamosum, ramosum, 
caules fasciculosque steriles emittens. Caulis gracilis, sericeus, 
pancifoliatus, monocepbalus. Folia papyracea, supra fusca 
tenuiter sericea, subter albotomentosa, anguste linearia, acumi¬ 
nata, margine revoluta, integerrima, 5-6 poll, longa, | lin. 
lata, basi latiora vaginantia. Ca^itulum 8-10 lin. diam., foliis 
paucis basi orientibus circumdatum et superatura ; receptaculi 
squamsB vix dimidium involucri accedentes. Imoliicrum laxe 
sericeum, campanulatum, 8-9 lin. longum; bractese exteriores 
basi late ovatse in acumen longum reflexum abeuntes, interiores 
lineares erecti. Flores violacei, bracteis paullo longiores; 
antberse basi fimbriato-caudatse. AchcBmutii glabrum, pappo 
fusco, basi corona brevi circumdato. 

SzECHUEN: Tacbienlu, Soulie, 594. 

Sanssurea Leontodon, JDunn ^ a B. semilyrata, Erancb. et 
Bur., indumento distincta. 

Serha perennis, pedalis, omnino scabrida, quasi pulvere 
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brunneo sparse. Gaulis simplex, foliatus, monocepbaius. ^olia 
cbartacea, subter pallidiora, ambitu longe laneeolata, inferiom 
7-8 poll. loDga, rimeinato-pinnatifida, lobis integris vel pauci- 
dentatis, terminali sequali, petiolo alato lamina diiplo breviore ; 
snperiora sessilia, semiamplexicaulia, lobo terminali magis atten- 
iiato. Caintulum 11-13 lin. diam.; receptaculi sqnamse dimidinm 
iiivolneri accedentes. Invohicrum campamilatum, 10 lin. longum; 
bractese exteriores basi ovatse, in acumen longum laxum vel 
reflexum abeuntes, interiores angustse acutse. Mores bracteis 
paullo longiores ; autberarum eaudiculse apice fimbriatas. Aclim- 
nitim glabrum ; pappo sordido, setis paiicis eircumdato. 

SzECHTJEH: Tachienlu, Soulie^ 209. 

Saussurea vaginata, Dunn; a 8. salicifoUa, DC., capitulis 
magnis 1-2nis differt. 

JECerha perennis, sesquipedalis. Ehizonia petiolis vestigii 
coronata. Caulis iaxe lanatus, foliosus, l-2~capitatus. MUa 
inferiora, papyracea, supra siccitate atra, subter niveo-tomentosa, 
linearia, 8-10 poll, longa, 3-6 lin. lata, margine revoluta, inte- 
gerrima, apice attenuata, in petiolum alatum basi expansum angus- 
tata; inferiora sessilia, basi expansa, vaginantia. Qapitula 11- 
13 lin. diam., receptaculi squamm dimidium involucri accedentes. 
Involucrum tenuiter aracbnoideum, campanulatum, lOlin.longum; 
bractese exteriores lanceolatae, longe acuminatm, interiores 
lineares, breviter acuminatsa. Mores riolacei, corolla bracteis 
paullo longiore, antberis basi fimbriato-caudatis. Achcenimn 
glabrum ; pappo albido, setis paucis basi eircumdato. 

Tukkak: Yunnanfu, ilitcZowa?, 261. 

Ainsliasa scabrida, Dwm; ab A, aptera^ DC., foliis subcoriaceis 
scabridis distinguenda. 

Herla perennis, l-l|-pedalis, rbizomate ascendente apice 
ianaginoso. Caulis simplex, paucifoliatus, cum foiiorum paginis 
inferioribus, petiolis basique capitulorum laxe tomentosus. 
Mlia radicalia subcoriacea, utrinque scabrida, ovata, acuta, basi 
rotuiidata vel in petiolum 1-2-pollicarem subito contracta, lr|-2 
poll, longa, apiculo-denticulata; superiora 1-2, minora vel 
bracteiformia. CapUula 3-di lin. diam., fasciculato-spicata, spica 
terminali, vel rarius in ramis brevibus eodem modo instructa. 
Involu(Ta 7 lin. longa, purpnreo tineta. Mores pallide rosei, 
involucro paullo longiores. Antherarum caudiculsB ciliatas. 
Achwniwm sericeum; pappo rubido. 
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Yunnan : mountain-slopes at 6000 ft. near Mengtzej Ham- 
Goch, 8 ; in woods at Mengtze, A, Henry^ 9851. 

Gerl)era Henrji, Dunn ; a G. Belavayi, Yrancliet, bracteis in- 
Yoliicralibus angustis, vel certius, quum plantse viv® comparantury 
nervis prominentibns (A. Henry) distinguenda. 

Herha perennis, pedalis, acaulis ; rhizomate erecto vel ascen- 
deote, fibres longos crassos emittente. Folia petiolata, sub- 
coriacea, supra glabra, subter praeter nervos albotomentosa, 
ovata, 2^-6 poll, longa, cordata, apice obtusa, dentata vel 
irregulariter inciso-sinuata, nonnunquam basi lobis panels run- 
cinatis ; petioli alati, |-1| poll, longi. Sca^a solitaria, mono- 
cepbala, laxe lanuginosa, bracteis subulatis multis provisa. 
Gapitnlwn radiatum, 1-1^ poll. diam. Involucrum ex basi 
turbinata campanulatum, S~9 lin. longum; bractese exteriores 
subulatse, interiores gradatim latiores, acutse. Flores radii dilute 
rosei, 10-11 lin. longi, ligula tubo sequali tridentata, biseriati. 
Antliermnim candiculse glabrae. AcTicenimn piibescens, pappo 
albido. 

Yunnan : Mengtze, on grassy mountains in exposed rather 
barren spots, Henry, 9111. 

Crepis Pheenix, Bunn ; ex affinitate O', setosce^ Hall. £. 

Herha perennis, 6-18 poll, alta, rhizomate multicauli. Qaulis 
undulatus, striatus, ramosus, setis fliavidis plus minus indutus vel 
subglaber. Folia sessilia, chartacea, setis flavidis subter (prse- 
cipue in venis) conspersa, supra subglabra, oblonga, acuta vel 
breviter acuminata, basi rotundata vel subcordata ainplexicaulia, 
1|”2| poll, longa, margine setaceo-dentata. Qapitula corymbosa, 
s®pe nuinerosa, 6-9 lin. diam., receptaculo nudo. Involucrum 
4-6 lin. longum; bractese uniseriatse cum paucis exterioribus 
brevibus, laxis, linearibus, angustae, obtusae, margine searioso, 
costa setis pectinata. Flores fiavi, 8-9 lin. longi. Achmnia 
brunnea, supra anguatata, vix rostrata, striata; pappo albo. 

Yunnan; Mengtze,mountain pastures and waste places, local, 
Hancock, 162, grass mountains at 6000 ft., A. Henry, 10290 : 
Yunnanfu, Bucloux, 293. 

Six out of eight of these specimens, collected at different times 
and places, had apparently sprung up after older stems had been 
destroyed by fire. It is possible that the species affects such 
pastures as are subject to periodical fires. 
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Crepis rapiinciiloides, Bunn ; a G. rcwemifera^ Hool^. f., capitiilis 
magnis initantibiis distincta. 

Herla perenids, pedalis, glabra, rbizomate parvo, conico. 
OaMlis striatiis, simplex. Folia chartacea, inferiora ovata, 
gradatim acuta, basi subito in petiolum alatnm contracta, J 
poll, longa, denticnlata, petiole IJ poll, longo, superiora lanceo- 
lata vel linearia, integra, sessilia. Ca^itiila racemosa, penduia, 
I poll, lata, pedunculo pluribracteato, 1-2 lin. longo; recepta- 
culnm nudum. InvoluGrum 6-7 lin. longum; bractese exteriores 
breves, laxse, lineares, interiores uniseriatse, lineari-oblongse, 
acutse. Flores flavi, 9-10 lin. longi. AchcBniaimxaditvLm glabra, 
apiee contracta. 

SzECHTJEN : Tacbienlu, Pratt, 449. 

Lactuca Henryi, Bunn ; a L. sororia, Miq., acliseniis foliisque 
sessilibus distincta. 

Herla elata. Caulis fistulosus, foliosus, striatus, glaber. 
Folia sessilia, papyracea, utrinque sparse setosa, media ambitu 
ovata, pinnatifida, 4-7 poll, longa, lob is paiicis ovatis obtasis, 
sinibus angustis, terminali ovato acuminato, superiora lanceokta 
Integra. Capiiula pauiculuni magnam formantia; pedunculi 
bracteolati, setoso-pubescentes, floribus ssepe longiores. Involu,- 
crwn pluriseriatum, 6-7 lin. longum ; bractese lineari-lanceolatm, 
acLitae, exteriores paiicse, gradatim breviores. Flores violacei (?), 
9 lin. longi. Achmnium 4-5 lin. longum, oblongum in rosti'um 
attenuatum, rubrum, rostro pallido, duplo breviore, compressum, 
obtuse costatum, puberulum; pappo albo. 

Yunnan : Puerb, at 4500 ft., A. Eenry, 13494. 

Lactuca bumifusa, Bunn ; F stoloniferam, A. Gray, referens, 
sed foliis inajoribiis sinuatis vel angulatis, acbseniisque setuiosis 
distincta. 

R&*la stolonifera, stolonibus ex eaulium basi axillisque 
orientibus. Caules plures, debiles, prostrati, glabri. Folia 
petiolata, membranacea, sparse puberula vel glabra; inferiora 
nonnulla ruucinata, lobis lateralibus paucis, oblongis, acutis, 
vel ad dentes in petiolis alatis reduetis, lobis termiaalibus magnis, 
2|-3| poll, longis, rotundatis, subcordatis, angulato- vel sinuato- 
dentatis (dentibus apiculatis), quam foliatota 2-3-plo brevioribus; 
inferiora cetera superioraque lobis his terminalibus conformia, 
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minora, minus cordata ; supremabasi cuneata. Cajpitula 7-9 liii. 
diam., in corymbis pancifloris laxis attenuatis disposita ; 
pediinculis brevibiis vel longissimisf Involucrum 4-5 lin. longum ; 
bractese glabrae, uniseriatae, cum exterioribus perpaucis setaceis, 
obtuse. Mores flavi, 7-8 lin. longi. Acliwnia immatura ad 
apicem attenuata, costis setulosis; pappo albo. 

Hupeh : Patung district, A. Henry^ 4761; Szechuen : South 
Wusban, A. Henry^ 5762. “ A cliff plant remarkable for its 

spreading stolons which sometimes cover the ground.”— Henry, 

Lactuca Prattii, Bunn ; a specie bengalense L,filicata^ Buthie, 
floribus parvis, foliisque supremis integris distinguenda. 

Herha perennis, prseter inflorescentiam nonnimquam setulosaiii 
glabra. Qcmlis ssepius simplex, foliatus, striatus, bipedalis. 
Folia ambitu lanceolata, runcinato-pinnatifida, 4-7 poll, longa, 
lobis fortiter reflexis linearibus, acutis, rarius paucidentatis vel 
lobatis, terminali angusto; inferiora alato-petiolata, petiolo basi 
lato semiamplexicauli; superiora sessilia, caulem auriculis magnis 
amplectentia; suprema linearia Integra. Gapitula 2-4 lin. diam., 
auguste paniculata, pedunculi ssepius floribus breviores, pauch 
bracteolati. Involucrum pluriseriatum, 4-5 lin. longum ; bractese 
lineari-oblong se, obtusse, exterioribus paucis gradatimbrevioribus. 
Flores violacei (?), 5-6 lin. longi. Aclicsnia 2| lin. longa, 
oblonga, abrupte breviter rostrata, rubra, cum rostro pallido, 
striata, compressa, margine setulosa •, pappo albo. 

Szeohuen: Tachienlu, Pratt, 502, Soulie, 608; Tongolo, 
Soulie, 369. 

Lactuca umbrosa, Dunn ; a Z. maororhiza, Hook, f., caule 
aphyllo vel unifoliato differt. 

Herha subscaposa, biennis, glabra. Gaulis simplex, l-O-foliatus, 
fistulosus, striatus, li-4j ped. altus. Folia petiolata, mem- 
branacea, nunc runcinata, lobis lateralibus paucis ovatis obtusis 
vel ad dentes in petiolis alatis reductis, lobis terminalibus, 
magnis, 2-3 poll, longis, ovato-sagittatis vel triangukribus, 
anguloso- vel sinuato-dentatis, dentibus apiculatis, quam folia 
tota 2-3-plo brevioribus, nunc lobis carentia. Gajutula 4 lin. 
diam., pauca vel numerosa, paniculata, pedunculis braeteolatis 
breviora. Involucrum pluriseriatum, 4-6 lin. longum; bracteee 
lineari-oblong 00 , obtusee, exteriores paueee gradatim breviores. 
Flores pur()ureo-rosei, 5-7 lin. longi. Aclicenia rubra, linearia, 
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apice inrostro gracili attenuata, compressa, multicostata ; rostrum 
flaviim, aclisenio 3-4-plo breviiis ; pappo albo. 

YujiTSfAiS": in shade on dry clay walls of ravines in forests near 
Szemao, A, Henry^ 11694,11694 A. 

Prenaiitlies glandiilosa, Dunn ; a P. scandente. Hook. f. et 
Thoms., pedunculis gianduliferis divert. 

Herba l-l-Jr-pedalis, superne dense setaceo-glandulosa, infra 
glabra. Qaulu simplex, foliatus, striatus. Folia petiolata, 
siibcoriacea, triangulato-cordata, prseter petiolum 2-4 poll, longa, 
irregulariter sinuato-dentata, dentibus apicnlatis; inferiora 
petiolo gracili basi dilatato amplexxcauli sequilonga ; media petiolo 
alato in ^’agina oblonga abeunte ; suprema oblonga, sessilia, 
amplectentia. Cairitula numerosa, | poll, diam., paniculata, 
pedunculis bracteolatis ssepius seqnilongis. ImoluG-rum 6 lin. 
longum; bracteas lineari-oblongse, interiores obtiisse, glabrae, 
violace®, exteriores paucs, lineares, glanduliferfe. Mores 9-“10 
lin. longi, styli rami tenues. Aclicenia 3 lin. longa, pallida, 
leviter compressa, 6-striata, apice basique paullo contracta; pappo 
sordido. 

Grown from seed received from West China by Mr. A. K. 
*BuUey. 

Prenantbes Henryi, Du?in; a P. Masiana, 0. B. Clarke 
involucre imbricato distincta. 

Herba elata, prseter pagiuani inferiorem foliorum pedunculosque 
nonnunquam puberulos glabra. Qaulis simplex, foliatus, fistulosus, 
striatus. Folia petiolata, inembranacea ; media pinuata ambitu 
ovata, 6-12 poll, longa, pinnis 2-6 ovatis lanceolatis, petiolulatis 
vei sessilibus, irregulariter sinnato-dentatis, iucisis, lobatis vel 
snbintegris, dentibus apiculatis, lobo terminali similariter inciso, 
magno, triangulari; suprema lauceolata, pinuati-lobata vel 
serrata, sessilia. Capltula 2-3 lin. diam., 6-dora, numerosa, 
paniculata, pedunculis bracteolatis ssepius quam flore brevioribus. 
Inmlucrum pluriseriatum, 6 lin. longum; bractese lineari-oblongse, 
obtusse, exteriores paucse, gradatim breviores. Flores rosei, 7 lin. 
longi; stjfli ramis brevibus. Achmnia vix matura, rubra, com¬ 
pressa, striata, apice paullo contracta; pappo albo. 

SzEOJiUEH: jN' ortb Wushan, A. Henry, 7022,7022 A ; YuNFiJv: 
Peng Chen Lin, mountain forests, 7000 ft., A. Henry^ 11214. 
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Agapetes parviiora, Bunn ; floribus A, piliferm^ Hook, f., 
affinis, aliter longe distans. 

Arhoy' 20-pedaIis vel frutex alte scandens varie descripta, 
omiiiiio glabra. Bolia alterna, sessilia, lanceolata, 6-9 poll, 
lunga, apice acuminata, basi subcordata, Integra, coriacea, nervis 
supra impressis, subter prominentibus. Macemi pauciflori, 
poll, longi, in asillis sessiles, basi squamis laxis cincti. Mores 
pedieellati, pedicellis 6-11 lin. longis, deflexis, apice artieulatis. 
Gal^w 5-dentatuB, dentibus ovarium bis exeedentibus, corollm 
dimidio superantibus, lanceolatis. Corolla canipanulata, 2-3 lin. 
longa, ad dimidium 5-'fida, lobis lanceolatis, apice revolutis. 
Stamina vixexserta, blamentis glabris, liberis, antberas cobierentes 
fere cequantibus, antberarum tubulis dorso bicalcaratis. Stylus 
fiiiformis. Bacca4^\m.. diam, numerosissima,pyriformia, 

I lin. louga. 

Yunnan: Mengtze, soutb-east forests at 5000 It., A, Henry^ 
10488 and 10488 A. 

Agapetes vaccinioides, ; inter species asiaticas racemis 
elongatis distincta. 

Arlor 50-pedalis vel frutex alte scandens varie descripta, 
blamentis exceptis glabra. Folia alterna, sessilia, lanceolata, 4-7 
poll, longa, apice sensim acuminatissima, basi rotundata vel 
subcordata, integra, coriacea, nervis supra impressis subter 
prominentibus. Macemi multiflori, unilaterales, 2-6 poll, longi., 
l-3ni in axillis dispositi, basi squamis parvis cincti. Flores 
rubri (?), pedieellati, pedicellis 3-5 lin. longis, bracteolatis, sub 
flore artieulatis. Calyx 5-dentatus, dentibus lanceolatis, ovario 
sequalibus, corolla 3-4-plo brevioribus. Corolla campanulata, 2 
lin. longa, lobis tertiam partem corollse aperientibus, triangulari- 
bus, apice reflexis. Staminayix exserta, filameutis ciliatis liberis, 
antberas cobserentes fere aequantibus, antberarum tubulis dorso 
bicalcaratis. Stylus filiformis. Fructus ignotus. 

Yunnan : south of Bed Biver, A. Henry^ 13664 j Mengtze, 
soutb-east mountains at 5000 ft., A, Henry^ 10707. 

.ffisebynantbus (§l[icrotricbum) buxifolius, Hemsh ; foliis iis 
Hilclehrandii^ Hemsl. (Bot. Mag. t. 7365), similibus sed ab eo 
corollse lobis subsequalibus et seminum pilis brevissimis diflert- 

Fruticuliis ramosus, procumbens vel adscendens, fere undique 
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glaber, caulibiis vel ramis interdum saltern pedalibiis, eortice 
iiisiguiter ruguloso rel verruculoso. Folia confertaj subternaria, 
distincte petiolata, crassa, coriacea, glaberrima, c ir emu scrip tioue 
variabilia, ssepius oblongo-lanceolata, interdum fere orbicularia 
s^epissirae circiter semipoliicaria, obtusiuseula, integerrima, venis 
obsoletis. Flores coccinei, absque staminibiis exsertis circiter 
1| poll, longi, in axillis foliorum superiorum solitarii, breviter 
graciliterque pedicellati, erecti. Sepala 5, libera, linearia, circiter 
3 lin. longa et | lin. lata, obtusiuseula. Corolla minutissime 
papiliosa, tubulosa, ai-cuata, tubo sursuin leviter ampliato; limbus 
obliquus, 7-8 iin. diametro, fere aqualiter 5-lobatus, iobis rotun- 
datis intus pubernlis. Stamina didyuama, 6-8 lin« exserta; filamenta 
ultra corolla medio adnata, per totam longitudiuem parce glandii- 
ioso-puberula; anther^e approximatse. Discus earnosus, cup>ularis, 
Y lin. altus. Ovarium iiudumj loiige stipitatum ; stylus exsertus, 
stamiuibus brevioribus sequans, stigmate capitato. Capsula 
stipitata, clavata, cum stylo persistente 3-pollicaris. Semina 
ferruginea, papiliosa, utrinque breviter monotrieba cum pilis albis 
circiter lin. longa. 

Yunnan : Mengtze, 7000 ft., A, Henry^ 11217 ; wooded moun¬ 
tain crags above the Eed Eiver, 6000-7000 ft., Hancoeh, 397. 

.ffischynanthus bumilis, Hemsl, ; habitu omuino HI. Hilde- 
hraiidiii Hemsl. (Bot. Mag. t. 7365), diifert corollse lobis fere 
lequalibus. 

Fmtex nanus, epiphyticus (tide Henryi), ut videtur caudic 
incrassato; rami 3-6 poll, longi, eortice ferrugineo verruculoso. 
Folia sparsa vel ad apices ramorum floriferorum conferta, distincte 
petiolata, crassa, coriacea, spathulata vel obovata, maxima polli- 
earia, apiee rotundata, basi cuiieata, priinum utrinque pai'ce 
puberula, margine recurva, venis obsoletis. Flores coccinei, 
circiter pollicares, in axillis foliorum supeidorum solitarii, distincte 
pedicellati, pediceliis gracilibus quam flores dimidio brevioribus. 
Calyx puberulus, circiter 2 lin. longus, subasquaiiter 5-lobus j 
lobi baud ad medium conuati, lanceolati, acutissimi. Corolla 
tubulosa, arcuata, tubo sursum leviter ampliato, intus infra 
medium papiiloso; limbus obliquus, 3-4 lin. diametro ; lobi fere 
a^qiiales, ciliolati. Stamina didynama, longiora, 3—4 lin. exserta; 
filamenta glabra, fere filiformia, ad corollae medium adnata; 
anther® approximate* Discus earnosus, cupularis, J lin. altus. 
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Ovariimi sessile, ac stylus breviter exsertus parcissime minuteque 
glanduloso-puberulum. Gajpsula igiiota. 

Yunnan : on trees, Szemao forests, 5500 ft., A. Henry^ 13204. 

Ehabdothamnopsis, Hemd. 

Cyrtandracearnm genus novum ex afiinitate Boem et Stre^to- 
car^i, adspectu aliquanto Bhahdothamni Solandri e l^ova 
Zealandia. 

Calyx fere aequaliter 5-partitus, segmentis angustis acutis. 
Corolla oblique tubuloso-campanulata, curvata; limbus sub- 
bilabiatus. Stamina 2, antica inclusa, tubo infra medium affixa ; 
autberm apice conniventes vel cobserentes, barbatae, loculis 
demum divergentibus apice conbuentibus. Capsula elongata, 
torta; semina minutissima, numerosissima.— Friiticulus nanus, 
ramosus. JFolia parva, opposita. Flores mediocres, axillares, 
solitarii. 

Ebabdotbamnopsis sinensis, EemsL, species unica. 

Fruticulus debilis, a basi ramosus, ut videtur procumbens, 
Lonicercd speciebus nonnullis simillimis. Caules ramiqiie graciles, 
vetustorum cortice ferrugineo desquamanto, rarnulis ultimis 
puberulis. Folia opposita, quam internodia ssepius longiora, 
breviter petiolata, membranacea, circumscriptione variabilia sed 
saspius ovato-lanceolata vel obovato-laiiceolata, interdum fere 
orbicularia, |-2 poll, longa, ssepius circiter sesquipollicaria, basi 
semper plus ininusve cuneata, apice acuta, obtusa vel rotundata, 
nisi partem tertiam inferiorem crenulato-serrata, simul in margin© 
ciliolata, ufcrinque priinum parce puberula, deinde glabrescentia. 
Flores circiter 1| poll, longi, axillares, solitarii, graciliter pedi- 
ceilati; pedicelli quam folia nunc longiores nunc breviores, 
ebracteolati. Calyeis pubescentis segmenta 5, sequalia, lineari- 
lanceolata, circiter 3 lin. longa, acutissima. Corolla poll, 

longa, puberula, intus glabra, tubuloso-campanulata; tubus 
leviter curvatus, prope basin circiter 2 lin. diametro, siirsum 
sensim dilatatus, 4-5 lin. diametro, longitudinaliter striatus; 
limbus oblique bilabiatus, lobis rotundatis, labii ioferioris longi- 
oribus. Stamina 2, antica tubo inclusa ; filamenta infra medium 
tubo affixa, dilatata, apice incrassata; anthers© cohmreutes, dense 
barbatse. Discus leviter oblique cu pularis. Ovarium elongatum, 
styloque pubescens, disfcincte biloculare, ovulis numerosissimis ; 
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stylus filiformis, vix exsertus, stigmate distinct© bilameliato. 
Capsula pubesceus, immatiira cum stylo persistent© sesquipolii- 
carisj matura absque stylo circiter pollicaris, valvis tortis. 
Semina nnmerosissima, obloDga vel oToidea, i lin. longa, 
utrinque apiculata, foveolato-reticulata. 

SzECHiTEN : near Tachienlu, Pratt^ 147; Tijnnan : Yunnanfii, 

Pueloux, 120. 

Q,iierciis (§Pasaiiia) Caroliiiae, SIsan; Q. pallidce, Bluuie, 
similis, sed foliis serratis, cupiilse sqnamis 'arete adpressis, gland© 
major©, differfc. 

Arbor lOped. alta (Eenrj/). BamiiU jmiiovQs paulum sulcati, 
grisei, sparse eoiispicueque lenticellati. Folia oblonga, 5-6 poll. 
loDga, l|-2 poll, lata, acuminata, basi cuneata, supra medium 
serrata, asillis nervorum primariorum tomentosis exceptis glabra, 
costa et iiervis primariis iateralibus arcuatis utrinque circiter 20 
supra leviter impressis, infra conspicue elevatis ; petioli 6-9 liu. 
longi. Flores desunt. Fructus maturi solitarii secus pedunculum 
erassum dispositi. Qiipula patelliformis, 1| poll, diametro; 
squamae multoseriatae, arete adpressae, glabrae, incrassatae, basi 
latae, superiorum apice apiculatae. Gians depresso-globosa, 
glubra, iiitida, 14 lin. alta, If poll, diametro, 

Tijnnan : Talang, 6000 ft., A. JBLenry^ 13239. 

The species is named in memory of Caroline, tbe deceased wife 
of Dr. Augustine Henry. 

Pellsea squamosa, Sope et (7. H. Wright ; P. geranicefoliamj 
Pee, et Qlieilantliem Kirkii, Hook., simnlans, diftert frondibus 
basalibiis subter dense squamosis. 

Stipites csespitosi, paleis lanceolatis deciduis vestiti, castanei, 
1-6 poll, longi. Frondes basilares deitoideae, bipinnatifid®, supra 
glabrse (costa parce squamosa excepta). subtus paleis lanceolatis 
acuminatis stramineis dense vestitse j frondes superiores deltoidese, 
bi- vel (in parte inferiore) tri-partitse, lobis oblongis obtusis, 
supra glabrae, subtus albido-fariuosjB et ad costas squamos®. 
Sori Hneati, integri, muitisporangiati; spora globosa, 45-55 p 
'diam, 

Yunnan : Yuanebang, 2500 ft,, A. Renry, 13209. 
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I.— Ikteodhctiok. 

A COKSIDERABLE amount of work has been done at the phyto¬ 
plankton of the freshwaters of Western Europe and even of 
Africa, hut up to the present little attempt has been made to 
investigate the freshwater plankton of the British Islands. 

The first paper dealing with this subject was a short description 
of some plankton from the Isle of Mull, published by Borge ^ in 
1897. Another and more comprehensive paper has dealt with 
the plankton of Lough Neagh, Lough Beg, and the Upper Eiver 
Bannf. A ‘‘Preliminary Beport on the Phytoplankton of the 
Thames ” has also been recently published by Ur. Eritsch;];. These 
are the sole contributions to British freshwater phytoplankton 
up to this date. 

The present contribution deals with plankton-material collected 
from lochs in different parts of Scotland and the Outer Hebrides. 
By means of two successive grants obtained from the Eoyal 
Society during 1901 and 1902, we have been enabled to investi¬ 
gate the Alga-flora of large areas of Scotland, particularly of the 
north and north-west. The collections were very varied and 

^ O. Borge, “ Algologiska Kotiser: 4. Susswasser-Plankton aus der Inseln 
MuU.” Botauiska Notiser, 1897. 

t W. West & C. S. West. “ A Contribution to the Freshwater Algm of the 
North of Ireland.” Trans. Roy. Irish Acad, xrsii. sect. B, part i., August 
1902. 

f R. E. Eritsch. “ Preliminary Report on the Phytoplankton of the Thames.’’ 
Ann. Bot. xvi., Sept. 1902. 
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ricli, but, owing to the extensive nature of the districts that 
required investigation, eomparativelj little time could be devoted 
to the special work of plankton-collection. As the mass of 
material collected is representative of one of the richest and 
most prolific areas in Europe for freshwater algse, it will require 
considerable time to thoroughly work up, and for this reason we 
have thought it advisable to publish the few plaiikton-algm 
separately. 

The plankton-material was obtained in the usual way by using 
long conical nets of very fine miller’s silk. On some of the lochs 
on which boats could not be obtained, good material was collected 
by taking up a position on rocks at a distance from the shore 
and bailing the clear water through the nets for an hour or more. 

The plankton was found to be very rich in Desraids, and 
several very interesting new species were obtained. 

A few Peridiniea?, Ehizopods, Rotifers, &c. have been noted 
from the different collections, and for the determination of 
certain of these forms we express our thanks to Mr. E. Lemmer- 
mann of Bremen. He has also examined some of the material 
from certain of the lochs for algge, and we have included one or 
two species which he noted but which we ourselves had not 
observed. 

II.— Detaiieb Accoott op the PiiAKhton op the Lochs 

INVESTIGATE!). 

In the tabulated descriptions of the plankton-collections the 
relative frequency of a species is indicated by the letters ‘^cce” 
= very abundant, cc” = common, “ c ” = fairly common, r 
= infrequent, “ rr = rare, and “ rrr = very rare. 

The plankton from the following eleven Lochs Tvas mostly 
collected in the summer and autumn, and is tabulated separately 
from a few small collections made in the South of Scotland during 
the spring. 

Loch Shin, Loch a Q-harbh Bhaid Mhoir, Sutherland. 

Tlie collections were made in August 1901, and on both lochs 
boats were used. The material obtained from Loch Shin was 
collected from a broad part towards the south-east end of the 
loch. Although this loch is 17 miles in length, it scarcely 
averages half a mile in width; it is 270 feet above the sea-level 
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and is situated in a wild hilly district, although the hills in the 
immediate neighbourhood seldom rise higher than 1500 feet. 
Loch a G-harbh Bhaid Mhoir is situated in a very wild region 
north-west of Ben Arcuil (2580 feet), and is very deep for its 
size; it is about a mile and a half in length and less than a 
quarter of a mile broad. 

The two Kotifers Notholca longispina^ Kellicott, and Anurcea 
cochlearisy Gosse, were abundant in both these lochs. The 
Heliozoan GlathruUna elegans^ Cienk., was by no means un¬ 
common in Loch Shin. Geratium liirundinella occurred in both 
lochs, and was particularly abundant in Loch a Gharhh Bhaid 
Mhoir. Prom the latter loch Lemmermaiin reports the occur¬ 
rence of Feridinium Willei^ Huitfeldt-Kass. 

Loch Mor BliarabhaiSy Lewis, Outer Helrides, 

. This loch is a little more than a mile in length and rather less 
in width; it is situated near Barvas quite close to the sea, and 
is somewhat shallow. The surrounding land is not many feet 
above sea-level, and the margin of the loch is in some places 
quite sandy. The material was collected in August 1902 by 
means of a boat. 

The Eotifer Anurcea cochlearis, Gosse, was abundant, and the 
three following species of Ehizopods occurred profusely 
Areella discoides, A, milgaris, A. vulgaris var. gilibosa^ and 
Trinema encJielys. A long-spiued form of Mallomonas acaroides, 
Perty, was also observed, but not in abundance. One of the 
features of this plankton was the abundance of the lower forms 
of the green algae. 

Loch Lamdale, Harris, Outer EEehrides, 

This loch is situated amongst rocky hills near Tarbert, the 
highest mountain in Harris (Clisham, altit. 2622 ft.) being only 
three miles distant. It is about one and a half miles long, a 
quarter of a mile in width, and is about 40 ft. above sea-level. 
The material was obtained on a stormy day in August 1902, 
when there were very large waves on the loch, by passing a large 
volume of water through one of the silk nets. The following 
Ehizopods were observed;— Areella discoides, Hiffiugm 
formis, D. glohulosa, Gentropyxis aculeata, Mtiglypha ciliata, and 
Trinema enchelys^ 
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Loeh lian Eun, Loch Skealtur, IL* Uist, Outer Hebrides, 

The material was collected in yery stormy weather in August 
1902, hy allowing a large volume of water to pass through silk 
nets. 

Loch Nan Eun, which is about two miles in length and very 
little above sea-level, has both rocky and peaty surroundings. 
The plankton contained the following Ehizopods :— Arcella 
mdgaris (gigantic form), Hiffitigia pyriformh. Euylyylia aheolata^ 
Bjihenoderia lenta^ and Trinema enchelys. The Eotifer Notholca 
longispina was also in abundance. It was the richest plankton 
we have examined for Besmids. 

Loch Skealtur is not more than half a mile in length, and is 
very little above sea-level; its surroundings are both rocky and 
peaty. The following Ehizopods were abundant in the plank¬ 
ton :— Hiffliigia gyriformis^ Gentropyicis acnleata^ Euglyplia 
ciliata, and CypJwderia Ampulla, 

Loch a Bhursta^ Beniecula^ Outer Hebrides. 

This is a small loch situated towards the centre of the island 
amidst surroundings of rock and peat. It is not more than half 
a mile in length, and the material was obtained by passing a 
large volume of water through the nets. The collections were 
made in August 1902. 

Loch Tay^ Loch Katrine^ Loch Acliray, Ferthshire, 

Loch Taj is about twelve miles long and 290 ft. above sea-ievei; 
it is situated in proximity to high mountains which reach an 
altitude of 4000 ft. The opportunity thoroughly to investigate 
this loch did not occur, and the plankton-collections were made 
in July 1902 from near the head of the loch 

Loch Katrine is about seven or eight miles long and 364 ft. 
above sea-level; it lies in the midst of mountains from 2000- 
3000 ft. high. The plankton was obtained from the outlet of 
the loch in April 1903. 

Loch Acbray is a little more than a mile in length and 276 ft. 
above sea-level. It receives its water from Loch Katrine, which 
is only a mile and a quarter distant. The plankton was obtained 
over the deeper parts of the loch, in April 1903, and is very 
similar to that obtained from Loch Katrine, 

* [Since the above was written, further plankton collections have been made 
in My im—O. S. W., 3rd Sept., 1903.] 
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The two Eotifers JSfotliolea longisjpina^ Kellicott, and Anurcea 
{ioclilearis^ Gosse, were very abundant in tlie plankton of Lock 
Tay ; and the following Ehizopods occurred :— Areella ciiseoides, 
A. mdgaris var. glhhosa, Diffitigia glohidosa, Euglyplm alveolata, 
and Trinema enchely^. 

In Locli Katrine the Rhizopods Ggplioderia Ampulla and 
Trinema enehelgs were abundant. 

In Loch Achray Feridlnmm tahulatim was abundant, and 
Illcrogromia socialise DiplopJirgs ArcJierli^ and Areella vulgaris 
were observed frequently. 

The Heliozoan Clathrulina elegans was plentiful in the plank¬ 
ton of all three lochs. Gercithm fetraceros was observed from 
Loch Katrine. 

Loch JDoon^ Ayrshire, 

Loch Boon is the largest loch in the South-west of Scotland, 
being some five or six miles in length. The head of the loch is 
situated near high mountains, wdiich reach an altitude of 2668 ft. 
on the one side and 2764! ft. on the other. The material was 
collected in May 1902, chiefly towards the south end of the 
loch. 

The Eotifers Hotholca longlspina^ Kellicott, and Anu^rma 
eochlearis^ Gosse, ivere abundant; and Leridmium Willei^ 
Huitfeldt-Kaas, and Mallomonas acaroides^ Perty, were also 
frequent. 

The following Ehizopods were also observed in the plankton:— 
Oenfropyxis aculeata^ JSfahela collaris^ Af. jiahellulum, and 
Muglypha ciliata* 
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The Plankton from three of the more Lowland Lochs was not 
rich, and contained no Desmids; it has therefore been placed in 
a separate table, as it is so very different from the rest of the 
material obtained from the more hilly regions, ^ 

Flanleton from Loch Thom^ Renfrewshire; Loeli Humphrey. 

Dumbartonshire; and Loch Woodend, Lanarkshire. 

The material was collected from these three lochs in April, 
1903, by allowing the water near the outlet of each loch to pass 
through the nets for some time. Pew species were obtained, 
and this is to be chiefly attributed to the earliness of the season. 

Loch Thom is about one and a half miles in length, and is 
600 ft. above sea-level, with high moorlauds at its head. 


Species. 



Eemai'ks. 


I 

i 


Chlorophyceae. . 

Uloflirix zomta, Klitz.j ... ' r 

Sficsrelh lacmstriSf Wittr.!. cc 

Pa?idorlm Morum^ Bory .j ... ■ ... c 

Sphisroeystis Sehroeteri, Choclat.| ... : c , 


Phmopliyceas. 

Pimhryon Serttdaria, Ehrenb. I ... ; c 


BacillariesB, 


Synedra pidchella., Kiitz. 

Asferiomllaformom, Hass... 

„ yravillima, Heib. 


... I r 
ecc i ccc 


ece 


i 


Tahellaria fiocotilosar Kiitz.i r ! r 

„ 'fenenfrata, Kiitz., var. | j 

oBterionelloides, Grun. ! ... | c 


i Tdmcycius laaistm, Ralfs. 1 ... < ee 

j Melosirayranulata,'R&lfs ......I ccc | cc 


; MyxophycesB. * 

j ; 

i OselUatoria tenuis, Agh .! ... 

I Cfrlosplm'mm Kutzinymnuhi, Kiig.: cue 


r 

ce 


This might readily be | 
placed as a slender | 
form of A. formosa. j 


Abundant and with 
sporangia. ! 

I 
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Locli Huiiiplirey is less than a mile in length, and is situated 
at an altitude of over 1000 ft. 

Loch Woodend is a small lowland locli about 260 ft. above 
sea-level. 

Fericlmhm idbulaiiim and Glenodiniim cinctum were frequent 
ill Loch Humphrey, and Oeratium iefraceros^ Schranch, was 
present in Loch Thom. The Eotifer Anurcea coehlearis^ Gosse, 
was abundant in both Loch Thom and Loch Humphrey. 

III.— Systematic Accouis't of the most iktehestihg 
Species iis" the puECEniNa Playetok Collections. 

Owing to the extraordinary richness of the Scottish plankton 
in Desmids, the following account is almost entirely concerned 
with these plants, and in it we have attempted to clear up many 
of the difficulties of their nomenclature. 

"With the permission of Sir John Murray, we have included 
ill this account six Desmids from the plankton of Sutherland: — 
Uuastnm verrucosum, Elirenb., var. plancfonicum, var. n.; 
Micrasterias Murray^ sp. ii. ; XantTiidium subliastifermn, Vest, 
and var, Murrayi, var. ii.; Staurastrum jactdiferum. West, var. 
suheix^eavafim^ var. n.; St. Ealfs, var. curvatmn, var. n.; 

and Sf. hrevispi)2iim, Breb., var. reiusum, Borge: material con¬ 
taining specimens of these has been collected and kindly 
forwarded to us by Mr. J. Murray of Edinburgh, who is engaged 
on the Lake Survey (Pullar Trust). These are included because 
of the interesting comparisons they afford with other Desmids 
observed in onr own plankton collections. 


Class chloeophyceh:. 

Order Conjugate. 

Pamily Desmidiacej^. 

Genus Geniculaeia, Be Bary. 

1. G. ELEOAKs, sp. n. (PL 14. tigs. 1, 2.) 

G-. elongata, cellulis diametro 20-28-plo longioribus, leviter 
ciirvatis, eylindricis, polis leviter dilatatis et iirmioribus; mem- 
brana dense et irregulariter asperulataj chromatophoris 2, 
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parietalibiis, laxe spiraliter contortis, anfractibus 1|”45 pyre- 
iioidibiis in serie singula iiumerosis- 

LoDg. cell. 303-427 fx; bit. cell. 14-16*3 fi; lat. apie. 17-18*5 ft. 

Hah. Loch JSTan Enn, N. Uisfcj Outer Hebrides. 

Tbis interesting Desniid occurred in small quantity amongst 
other rare species in the plankton collections from the above- 
mentioned lake. It is distinguished from Genicularia spiro- 
tmnia, D© Bary, by its narrower and more elongate cells, and by 
the fewer turns (from one and a half to four), and therefore the 
laxer disposition of the two spiral chloroplasts. 

The cell-wall is rough with small sharp granules as in G, spiro- 
tmnia and the rough species of the genus Gonatozijgon. Each cell 
possesses a prominent nucleus embedded in a small mass of 
protoplasm near its central portion. 

Genus CiiOSTERiiiM, Nitzscli. 

2. C. CxivTHiA, Be Not. Besm. Ital. 1867, p. 65, t. 7. f. 11. 

Var. GXJEVATissiMUM, var. n. (PL 14. fig. 3.) 

Yar. cellulis plus elougatis et multi iucurvatis; pyrenoidibus 
6 in chromatophora unaquaque. 

Lat. 12*5 fjL ; apieibus 88 p inter se distantibus. 

Hah. Loch a Bhursta, Benhecula, Outer Hebrides. 

This variety is much elongated without changing the curvature, 
so that although the apices are only 88 p apart, a distance of 
102 p can be measured across the curvature. The curvature 
occupies 210° of arc, which is greater than any curvature 
recorded for this genus. 

Genus Euastetjm, Bkrenh. 

3. E. TEBRUCOSiTM, Bhrenh .: Brit. Besm, 1848, p. 79, 

t. 11. f. 2. 

Var. PLAHCTOisricuiy:, var. n. (PL 15. fig. 4.) 

Var. sinu late aperto; lohis lateralibus integris, obtuse conieis. 

Long. 90 p ; lat. 91 p ; lat. isthm. 19*5 p. 

Hab. Loch Buar, Sutherland (J. Murrap )! 

This striking variety occurred plentifully in the plankton of 
the above-mentioned lake, and is characterized by the conical 
outstanding lateral lobes with entire margins. With the excep¬ 
tion of the sinus, which is widely open, the rest of the cli' ranters 
are as in the typical form. 
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Genus Miceasterias, Agh. 

4. M. Murrati, sp. n. (PL 15. figs. 1, 2.) 

ilT- mediocre, tarn longa qiiam lata, profundissime eonstricta, 
siiiii aciitangiilo late aperto; semicellalse late sobsemicirculares 
■et profmide quinqnelobae, incisuris inter lobos late apertis ; lobo 
polar! cum lateribus subparallelis, prope apicem subito dilatato, 
apice retnso-emarginato, angalis emarginato-dentatis, cum denti- 
culo miiiuto intra marginem angulos emarginatos versus ; lobis 
kteralibiis mqualibus, in lobulis sequalibiis 4 divisis, incisura 
inediaiia niulte profundiore, lobulis emarginato-dentatis ; cum 
serie denticulorum niinutorum intra margines iiicisuroimm |)ri- 
inariarum 4 et sinus. 

Long. 142-~lol p; lat. 142-147 fi ; lat. istkm. IS fi. 

Hah. Lock Euar, Sutherland («/. Murray) ! 

This species was in abundance, and its characters, which are 
very constant, do not agree with those of any described species 
of Micrasterias. The incisions between the lobes and lobules are 
all -widely open with concave sides, which causes them to be 
widest about the middle. The sinus, which is more open than 
that of any other incised Micrmferias^ is one of the most striking 
features of the species. 

The only two species with wdiich it could he confounded are 
M, papilUfera, Ereb., and JT. radiosa, Ealfs (particularly var. 
ornafa^ hTordst.). 

From M. papilUfera it is distinguished by the widely open 
sinus and incisions, wliicli are also deeper, and by the very 
different form of the polar lobe. It is distinguished from 
M. radiom by the widely open sinus and incisions, which are not 
so deep, and by the absence of the farther subdivision of the 
superior lateral lobes. 

jLT. Murragi possesses a series of minute denticulations along 
the margins of the sinus and each of the incisions between the 
lobes. This character is present iu M.papilUfera^ and also in 
di, radiosa var. ornata, 

Var. TRIQUETEA. (Pi. 15. fig. 8.) 

Var. eellulis triquetris, a vertice visis triradiatis. 

Long. IQSfi ; lat. 151 p; lat. isthni. 16 p. 

Hal, Loch Loon, Ayrshire. 

This extraordinary variety is of great interest, as only one 



SCOTTISH FHESHWl-TEK PLA2^KTOX. 


539 


otlier triangular form of this geuns has been previously observed, 
viz., M. pinnatifida^ Rulfs, var. tnpo?iay West (in Journ* Bot. 
xxvi. (1888) p. 206, t. 291. f. 15). 

Grenns XA^fTHiBiUM, Uhrenh, 

5. X. ANTiLOPCEUM, Kiifz, Spec. Mcjar. p. 177.—Gosmariuin 
antilo|}oeuin, ^reb, in Linncea^ xiv, (1810) p. 218. X. fascicu- 
latum, EaJfs, Besni. (ex parte), t. 20 . f. 1 a, c. 

The planliton-forrns of this species are numerous and variable. 
Many of them are strictly typical, but more often they are not. 
One of the most abundant forms has the spines much reduced 
in size and number, some of the angles being occasionally quite 
destitute of spines. The seinicells are also somewhat inflated. 
(PI. 16. fig. 1 .) 

Long, sine spin. 51-55*5 ju ; iat. sine spin. 41-50 p ; long. spin. 
2-9*5 p ; lat. isthm. 14*5-11 p. 

Ilab. Loch Boon, Ayrshire. 

6. X. COXTHOTEBSUM, West ^ G. 8. West, in Journ. Linn. Soc., 
Boi. xxxiii. (1898) p. 298, t. 17. f. 2 .— X. antilopoeum ? var., 
W^est cf G. S. West, in Trans. Linn. Soc.^ ser. 2 , Bot. v. (1896) 
p. 252, t. 16. f. 1. 

Tur. PLAiv'CTO^rtcuM, var. n. (PL 16. figs. 2 , 3.) 

Var. major; sinu minus aperto, lineari, ad extremum ampliato ; 
semieellulis in centre scrobiculatis et cum tumore parvo ; a 
vertice visis ellipticis cum tumore parvo iu medio utrobique. 

Long, sine spin, 19-52 p; lat. sine spin. 16-49 p ; long. spin. 
16-23 p ; lat. isthm. 12*5-13*5 p 5 crass. 31 p. 

Hah. Loch Shin, Sutherland. 

This variety was extremely abnndant from Loch Shin, and its 
characters are so striking that it might perhaps be rt‘garded as 
a distinct species (X. planetonicum). The cells are larger than 
those of X. cojih'oversim, the sinus is closed, the spines are 
longer, and those of the inferior angles are less divergent; in 
the centre of the semicellFy^shi a scrohieulated area, which is 
thickened and shows as'^a protuberance in the vertical and 
lateral views. As in t^^pical X, controversum, odd spines of this 
variety are frequently replaced by a pair. 

It should he compared with X. tetraeantJmm, W. B. Turn, (in 
Kongl. Sv. Yet.-Akad, HandL Bd. xxv. (1893) no. 5, p. 101, 

LllN-X. aOEBK.—BOTAJSX, VOL. XXXY. 2 S 
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t 13. f. 29), from wliich it differs in its hexagonal semicells, 
closed sinus, and longer spines. 

7. X. TETBACEis'TEOTUM, Wolle, JDesm. TT, p. 95, t. 22. 
ff. 8,9; West ^ G, S. Wesf^ in Trans* Linn* Soe*^ ser, 2, Bot. y. 
(1896) p, 253, t. xv. f. 24.—Arthrodesmus incrassatus, Lage7%, 
in* bfiers* af K* Vei.-Ahad. Forh. (1885) no. 7, p. 242,1.1. f. 18. 

A form ^Yith a more pronounced central protuberance. (PL 16. 

fig. 7.) 

Long. 58 ji ; lat. sine spin. 52 /x, cum spin. 79 /i; long, 
spin. 10*5-15 5 g ; lat. isthm. 15 /x; crass. 86 /x. 

Sah* Loch Laxadale, Harris, Outer Hebrides. 

8 . X. SXJBHASTIFERUM, West, in Jonm* Linn. Soc., Bot. xxix. 
(1892) p. 166, t. 22. f. 4. 

Long. 52-53*5 /x; lat. sine spin. 48*5-53*5 /x, cum spin, 81- 
86 /X; long. spin. 14-16 /x; lat. isthm. 14-16*5 fi; crass. 29 fi. 
(PL 16. figs. 4, 5.) 

Hah* Loch Grhriar and Loch Nan Cuinne, Sutherland (/. Mur- 
rag) I 

The Scotch specimens of this species were identical in all 
respects with those observed from Ireland. A certain amount 
of variability of the spines was noticed, one spine being fre¬ 
quently reduced or absent (cj/\ PL 16. fig. oa). The great 
majority of the specimens possessed two equal divergent spines 
placed one above the other. 

Yar. Miter ATI, var. n. (PL 16. fig. 6.) 

Var. semiceliulis siibobsemicircularibus, apicibus truncato- 
convexis, angulis superioribus cum spiuis loiigis geminatis 
subhorizontaliter dispositis. 

Long, 52 /X; lat. sine spin. 50*5-51*5 g, cum spin. 87-89 ft; 
long. spin. 18-20 g; lat. isthm. 17 g ; crass. 28 /x. 

Hah* Loch Nan Cuinne, Sutherland (/. Mim'ag) I 

Genus CosACAEiUir, Gorda. 

9* C* Luxdellii, Lelj). in Me7n. Accad, Sci, TorinOi ser. 2, 
XXX. (1878) p. 13, t. 7. ff. 62-64.—C. suhcirculare, W. JB. Turn* in 
K* Sr. Vet.-Ahad* Hand!, xxy. (1892) no. 5, p. 52, t. 8. f. 3, and 
t. 9. ff. 27, 37, 
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Yar. JSTHiopicuar, West ^ G. S. West, in Journ. Bof. xxxx. 
(April 1897) p. 114 

Long. 69/x; lat. 61/x; lat. isthm. 28jtx; crass- 40 fx. (PL 15. 
fig. 7.) 

Hob. LocL SMn, Sutherland. 

10. C. Capitulitm, Boy ^ Biss, in Joimi. Bot* xxiv. (1886) 
p. 195, t. 268. f. 9. 

Yar. GRCEHLAHDiciJM, Borgesen, Bershv, alg. OsigronL, Med- 
delelsen om Gronl. 18, Kjobenhavn, 1894, p. 16, t. 1. f. 5. 

Long. 28-31 y ; lat. 25 g; lat. isthm. 9-ll‘5 g ; crass. 16 fx. 
(PL 15. fig. 5.) 

Sah, Loch Loon, Ayrshire. 

11. G. ABBEEFIATUM, Bacih- hi Bamietnilc, Wydz. matem- 
grzy, Ahad, TTmiej* KraJcoio. x. (1885) p. 83, t. 10. £. 13. 

Yar. major, angulis superioribus rotundatioribus. 

Long. 20-28 y ; lat. 22-29 /x ; lat. istbm. 5*5-8 g ; crass. 10*5- 
13/1. (PL 15. fig. 6.) 

Sah, Loch Shin, Sutherland. Loch Mor Bharabhais, Lewis 
Outer Hebrides. 


Genus Arthrodesmxjs, Ehrenh . 

12 . A. CRASSIJS, sp. n. (PL 14 . figs. 8, 9.) 

A. parYUS, circiter tarn longus quam latus (sine spinis), mo dice 
constrictus, sinu latissime aperto leyiter acuminate; semicellulae 
obverse subtriangulares, marginibus lateralibus levissime con- 
vexis, apice late convexo, angulis acutis spina brevissima instructis; 
a vertice vis® late elliptico-fusiformes, polis acutis cum spina 
brevissima. 

Long. 21-24 g ; lat. (sine spin.) 19-23 y ; long, spin, 1'5 /x; 
lat. isthm. 9*5-12*5 y ; crass. 13 y, 

JSab, Loch Mor Bharabhais, Lewis, Outer Hebrides- 

This plant is of the same size as A, psihsporus, ISTordst. et 
Lbfgr. (in Wittr. & ISTordst. Alg. Exsic. 1883, no. 558), but is 
relatively shorter, and the semicells are never refuse either at 
the sides or the apex; the vertical view has also more acute 
poles. 

It is distinguished from A. BMmus, W. B. Turn., by its more 
robust aspect, its convex apices, much shorter spines, and its 
greater thickness in the vertical view. 

2 s 2 
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111 its geBeral form A, cmssus might be compared with A. con- 
t'coversusp West, but the exceedingly small size and delicacy of 
the latter is sufficient to distinguish it. The vertical view is also 
broadly elliptical, whereas that of A. crassus is fusiform-elliptic. 

13. AeTHBOBESMUS QUIBIEEBXJS, sp. 31, (Pi. 17. figs. 9, 10.) 

A. submagnus, paullo longior quam latus (sine spinis), modice 

eonstrietus, sinu latissime aperto et rotundato vel interdum 
extremum versus aiigustiore; semicelluise subtriangulares, mar- 
ginibus lateralibus convexis, apice late concavo, aiigulis spina 
valida longissima recta divergence iiistructis; a vert ice visse 
eliipticse, polls cum spina valida longissima; cellulis fere tortis. 

Long, sine spin. 28-31 fi ; lat. sine spin. 25-26 ; long, spin 
31-44! ju ; lat. isthm. 6-9-5 /z; crass. 10-11 p. 

Rah, Loch Shin, Sutherland; Loch Laxadale, Harris, Outer 
Hebrides. 

This species occurred in prodigious quantity in the plankton 
of Loch Shin. It is distinguished from the biradiate form of 
Staurastrum jacuUferum by the outward form of the cells, with 
retuse apices, and by the longer spines. One of its most con¬ 
spicuous features is the torsion of its cells, which appear to he 
twisted at the isthmus. The specimens showed a certain amount 
of variability. 

14. A. TEiA5?ciirnABis, Lagerh, in Ofoers. af K, Vet-Ahad, 
Fork, (1885) no. 7, p. 244, t. 27. f. 22.—A. Incus, Rass,,^ var. 
ti'iangularis, Lagerh. in Nuova Fotarisia, iv, (1893) p. 182. 

Yar. HEBBiDABiJM, var. n. 

Yar. corpore semicellularum robustiore, apicibus convexis, sinu 
minus aperto, spinia validioribus et paullo longioribus: membrana 
cum scrobiculis parvis et sparsis. 

Long. 32*5 fi; lat. sine spin. 25 p, cum spin. 84*5 p; lat. 
istlim. 8*5 p ; long. spin. 27-31 p. 

Rah. Loch Han Euu, H. Hist, Outer Hebrides. 

This variety resembles A, triangularis, var. americamis, West 
4 .% 6. S. West, more than the typical form, but the spines are 
much stouter and longer. It should also he compared with 
A. Incus, var, suhtriangularis, Borge (in Botan. Hotiser, 1897, 
p. 212, t. 3. f. 4). 
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G-eniis Statjeastrtjm, M&jen^ 

15. s. ctJETATiTM, West^ in Joimi. Linn^ Soc,, Bot. xsix. 
(1892) p. 172, t. 22. £ 13. 

The speciraeus were almost exactly like tlie original Irish 
examples. 

Long, sine spin. 31-32*5/i; lat. sine spin, 31-35/x; lat. cum 
spin. 71-75 fi ; long. spin. 21-23 fj .; lat. isthm. 6*5-8 fi. (PL 17. 
fig. 12.) 

Mah. Loch Shin, Sutherland. 

16. S. JACIJLIEEKUM, West^ 1. c. t. 22. f. 14. 

There seems little doubt that AriJirodesmus longicornis^ 
is merely a biradiate form of S. jaculiferum in which the spines 
are not quite so divergent. Box'gesen (‘' Freshw. Alg. Fserbes,” 
in Botany of the Eieroes, part i., Copenhagen, 1901, p. 232, t. 8. 
f. 1) has observed specimens from the Faroe Is. in which one 
semicell was biradiate and identical with that of Arthrodesmiis 
longicornis^ the other semicell being triradiate and agreeing with 
that of typical Staurastrim jacuUfenm. Borge (in Botan. 
Notiser, 1897, p. 213, t. 3. ff. 5, 6) has also fonnd the biradiate 
form in planhton material collected in the Isle of Mull. 

We find considerable variability* in the amount of divergence 
of the spines, and the three forms of S. gaculiferwm generally 
met with are:— 

Forma bieadiata. {Arthrodesmiis longicornis, 
variable form, sometimes with a longer isthmus. (PL 17. fig. 1.) 

Long, sine spin. 21-27 fi ; lat. sine spin. 17-20 g .; long. spin. 
25-31 p; lat. isthm. 5*5-7*5 g .; crass. 12*5 g. 

B[ah, Loch a G-harbh Bhaid Mhoir, Sutherland. Loch Mor 
Bharabhais, Lewis ; and Loch Skealfcur, ^7. Uist, Outer Hebrides. 
Loch Tay and Locb Katrine, Perthshire. Loch Boon, Ayrshire. 

Forma trieadiata. (PL 17. figs. 2, 3.) 

Long, sine spin. 21-24 /li; lat. sine spin. 17-18 fi; long. spin. 
24-35 p ; lat. isthm. 7*5 g,. 

Mai), Loch Mor Bharabhais, Lewis, Outer Hebrides. Loch 
Boon, Ayrshire. Loch Tay, Perthshire. 

Forma quadeieadiata. (PL 17. fig. 4.) 

Long, sine spin. 23/1; lat. sine spin. 17-19/i; long. spin. 
29-31 ju ; lat. isthm. 6 /x. 

Mah. Loch Mor Bharabhais, Lewis, Outer Hebrides. 
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Var. EXOATATTFMj Tar, n. (PL 17. fig. 5.) 

Yar. cum sinu latissime escayato et isfclirao elongato-cyliudrico. 
Long, sine spin. 26-27 fc; lat. sine spio. 16-19 ju ; long. spin. 
21-29 ju; lat. istlim. 8*5 ju. 

Hah. Loch Shin, Sutherland. 

Yar. siFBEXCATATtrM, var. n. (PL 17. figs. 6-8.) 

Yar. corpore minore et spinis yalidioribus; sinu excavato et 
isthmo snhcylindrico. 

Long, sine spin. 25-28; lat, sine spin. 16-18 p ; long. spin. 
25-31 ; lat. isthm. 6*5-7 jLt. 

Hab. Loch Euar, Sutherland (J. Murray )! 

17. Staheasteum abistifeeijm, i2<x5/«, Brit. JDesm. 1848, 
p, 128, t, 21. £. 2. 

Yar. pbothbeeaxs, var. n. (PI. 14. fig. 5.) 

Yar. apicibus cellularum in medio valde convexis ; semicellulse 
a vertice vissB triangulares, lateribus in medio convexis. 

Long, sine spin. 23-27 fx; lat. sine spin. 24-27 fi; long. spin. 
18*5-17 ft ; lat. isthra. 9*7 fx. 

Hah. Loch ’N&n Eun, IST. Hist, Outer Hebrides. 

This variety differs principally in the convex apices of the 
seiniceils, and in the convex swelling in the middle of each side 
of the vertical view. 


18. S. MEGACAKTHUM, Lii7id. in JSfov. AcL M. Soc, Scient 
Upsala^ ser. 8, viii. (1871) no. 2, p. 61, t. 4. f. 1. 

Yar. scoticum:, var. n. (PI. 16. fig. 8.) 

Yar. apicibus cellularum rectis vel ieviter concavis, sinu pauilo 
apertiore, spinis longiorihus et Ieviter divergentibus. 

Long, sine spin. 85-44 fx; lat. sine spin. 88-51 y, cum spin. 79- 
111^; long. spin. 19-34 jn; lat. isthm. 10'5 /i. 

Hah. Loch Shin, Sutherland. Loch Boon, Ayrshire, 

This variety varies considerably in size, and is unquestionably 
the plant described and figured by Borge as “ ? megacantlmm, 
Lund, forma’’ from plankton collected in the Isle of Mull. It 
is readily distinguished from typical megacanthmi by the 
slightly hollow apices of the cells and the longer, slightly diver¬ 
gent spines. 
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19. Statjbastexjm muceonatxtm, Ralfs^ in Jenne}\ FL Tun¬ 
bridge Wells, 1845, p. 192 ; in Ann, ^ Mag* Nat* Mist. xv. (1845) 
p. 152, t. 10- fF. 5, 6.— West ^ G. S, West, in Trans, Fog. Irish 
Acad, xxxii. sect. B, part 1 (1902) p. 44, t. 2- f. 31. 

A'^ar. SHBTEiANauLAEE, var. n. (PL 17- fig. 11.) 

A^ar. major, sitiu apertiore, semicellulis cum dorso subrecto 
vel leviter convexo et yentre subsemicircuiari- 

Long. 38*5/f; lat. sine spin. 42-44 ft, cum spin. 51-53*5/x; 
long. spin. 3*8~4‘6fi; lat. istbm. 9*5 g. 

Sab. Locli Boon, Ayrsbire. 

20. S. DrcEiEr, Balfs, Brit. Desm, 1848, p. 123, t. 21. f. 3. 

Var. BHOMBoioEUM, var. n. (PL 16. fig. 9.) 

A^ar. semicellulis distincte rbomboideis, spinis valde inciir- 
vatis. 

Long. 37 /i; lat. sine spin. 38*5-46 g ; long. spin. 6-9*5 g ; lat. 
istlun. 8*5 ft. 

Sah. Locb. IS'an Eun, X. TJist, Outer Hebrides. 

21. S. CFSPIBATIJM, Breb. in Menegli. Sgnops. Desm. 1840, 
p. 226; Balfs, Brit* Desm* 1848, p. 122, t. 21. f. 1, t. 33. f. 10, 

Var. MAXIMUM, West, in Naturalist (1891), p. 247. 

Long, sine spin. 32-34*5 g ; lat. sine spin. 24-25*5 g ; long, 
spin. 15-17 ft ^ lat. istbm. 3*5-7 g. (PL 17. fig. 13.) 

Sab. Locb Shin, Sutberland. Loch Mor Bbarabhais, Lewis ; 
and Loch Nan Eun, N. Uist, Outer Hebrides. Locb Katrine 
and Locb Acbraj, Perthshire. 

This variety was very abundant in some of the plankton 
collections and also very variable. In most of the examples the 
spines were curved outwards, sometimes only a little, but often 
very much. 

The different forms of this variety seem to embrace the 
var. longispinum, Lemm. (Botan. Centralbl. Bd. Ixxvi. 1898, 
p. 4 sep.). 

22. S. LOXGISPINUM Arch, in Pritch. Inf us, ed. 4, 1861, 
p. 743.—Hidymocladon ? longispinum, Bail, 1851. 

Long. 90-101 g ; lat. sine spin. 73-82 g ; long. spin. 9*5-32*5 g. 

Sab. Loch Nan Eun, N. Hist, Outer Hebrides. 

The spines of this species vary much in length, and all inter¬ 
mediate stages are met with between the loiig-spined typical 
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form and Tar. hideniatim nob. ( = Siaiirastrim hidenUitim^ 
Wittr.). 

!2S. Staerastrum brasimekse, Nordsf. in VidensJc. 2Ieddeh 
(1S70) p. 227, t. 4. f. 39. 

Yar. Liixdellit, West # G. S. West, in Trans, Linn, Soc., 
ser. 2, Bot, v. (1896) p. 259; Journ. Bot. xxxviii. (1900) p. 295. 
—S. brasiliense, var. liundelliannin, ScJmidle, in Bill, till K, 
Bv. Yet,-Almi, Handh Bd. xxIt. (1898) Atd. iii. no. 8, p. 58. 

Long, sine spin. 79 ja, cum spin. 125 p; lac. sine spin. 68 p, 
cum spill. 125^; lat. ittbrn. 30 fL. 

Hah, Loch a Gharbh Bhaid Mhoir, Sutherland. Loch JSTaii 
Eun, jST. List, Outer Hebrides. 

All tbe specimens observed were pentagonal in vertical view, 
•and were precisely like numerous examples seen from YTales 
and tbe "West of Ireland. It appears to be a Hesmid of a dis- 
tiuctly western type, and even in those areas in wbicb it occurs 
it is more abundant in tbe plankton than in bog-pools. 

24, S. bretispinum, Breh, in Halfs, Brit, Hesm, 1848, p. 124, 
t. 34. f. 7. 

Yar. RETESEM, Barge,) in Bih, till K, Bv. Yet,-Akad, Handl. 
Bd. xix. (1894) no. 5, p. 36, t. 3. f. 42. 

Long. 52 g ; lat, 41 ft ; lat. isthra. 13'5 ft. (PL 14. dg. 6.) 

Hai. Loch Han Cuinue, Sutherland (J, AIu7'rag) I 

25. S. LE5ATUM, BalfS) Brit, Hesm. 1848, p. 124, t. 34. f. 12. 

■ Yar. PLA5CT05ICEM, var. n. (PL 16. figs. 11,12.) 

Yar. paullo major etlatior, angulis semicellularum acutioribus, 
spiiiis ininoribus; semiceliula? a vertice visfe cum lateribiis 
latissime retusis. 

Long. 4u-44ft; lat. sine spin. 42-50ft; long. spin. 3-5*5 ft; 
lat. istbm. 14*5-16 ft. 

Hah. Loeb Shin and Locba G-harbb Bhaid Alhoir, Sutherland. 
Loch Mor Bbarabhais, Lewis; and Loch Han Eun, H. List, 
Outer Hebrides. Loch Loon, Ayrshire. Loch Tay, Perthshire. 

Tills variety is one of the most frequent Lesmids of the 
Scottish plankton, and is distinguished from, the type by tbe 
more angular semicells in which the angles are more produced, 
and by the smaller spines at the angles. Tht^re is no very 
obvious constriction at the base of tbe spines. The entire cell is 
finely granulated, the grannies being very acute and arranged in 
concentric rings round the angles. 
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26. Statjeastehm conspichum, sp. n. (PL 14. fig. 4.) 

S. permagiiHiE, circiter 1-^-plo latius qiiara loDgum, profuii- 
dissime constrictiim, sinu lineari sed aperto, ad estremo sub- 
ampliato,estTorsum valdeaperto; semicellula> elliptico-fiisiformes, 
ventre valde conTOAO, dorso convexo et late truncato ad mediniii, 
angulis valde mamillatis et incrassatis; a vertice vises triangu¬ 
lares, lateribus late concavis, angulis acute rotiindatfe et rnamil- 
latis; membrana delicate serobiculata. 

Long. 83-108 ^ ; lat, 111-134 f.t; lat. isthm. 21-27/i. 

Mah, Loch Shin, Sutherland. 

This plant is one of the largest and most striking species of 
the genus Staurastmm, and, considering its size, it is somewhat 
surprising that it has so long escaped observation. It was 
scarce in the plankton of Loch Shin, hut occurred abundantly at 
Ehicoiiich in a small pool amongst rocks, along with JPIetcro- 
tceniiim nodosum^ Btaurastrim seccanguJcire^ S, verticillatum^ and 
other rare Lesrnids. It can be compared with S', majusculum, 
"Wolle, from which it is easily distinguished by the form of its 
semicells, its sinus, and the form of the vertical view. 

27. S. GEANBE, Buhl, in Iledtoigia (1861), p. 51, t. 9. f. 14. 

Long. SS-9S/i; lat. 88-111 g ; lat. isthm. 21-24^. 

Hob, Loch Shin, Sutherland. Locb IS’anEun, Outer Hebrides. 
Loch Boon, Ayrshire. 

This species was present in moderate quantity in the plankton 
of the above-mentioned lakes. It was subject to certain varia¬ 
tions of form, some of the individuals being proportionately 
wider than others, and many were noticed with a less convex 
back as in the form mentioned by Lundell (in Nov. Act. K. Soe. 
Scient. IJpsala, ser. 3, viii. (1871) no. 2, p. 72, t. 4. f. 11). 

28. S. PSEunoPELAGicuAi, sp. n. (PL 18. figs. 1-3.) 

8, submediocre, circiter l|-plo latius quam longum (cum 
processibus), profunde constrictmn, sinu aperto et acuminato ; 
semicellulse obverse snbsemicirculares, apieibus leviter eonvexis, 
angulis in processus breves validos divergentes produetis, apieibus 
processuum profundissime bifurcatis; corpore et processibus 
granulatis, granulis in annnlis concentricis circa processus; a 
vertice visse triangulares, lateribds levissime concavis vel eonvexis, 
angulis in processus breves robustos produetis. 

Long, sine proc. 27-34*5/x, cum proc. 57-Tlju; lat, sine 
proc. circ. 23-30 g, cum proc. 63-86*5 g ; lat. isthm. 7*5-13 ft. 

Rah. Loch Shin, Sutherland. Loch Tay, Perthshire. 
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This species bears considerable resemblance to S. pelci^icwn, 
West & G*. S, West (in Trans. Eoj. Irish Acad, voL xxsii. 
part 1 (1902) p, 46, t 2. 26, 27), but is distinguished by the 

different form of the semieells and the more open sinus and by 
the processes. The processes of S, pseudopelagicwii are lioUoio^ 
containing part of the cell-cavity, whereas those of 8. pelagicum 
are solid projections of the cell-walL 

8. pseiidopelagiciim might also be compared with some forms 
of 8* paradoccim^ Meyen, but is readily distinguished by its 
shorter processes, which are terminated by two large divergent 
spines situated in the same vertical plane. 

29. Stxxjbastritm paradoxum, Megen^ 1829 j Bcilfs^ Brit 
Desm, 1848, p. 138, t. 23. f. 8. 

Many of the plankton forms of this species are considerably 
rougher than ordinary examples. The processes are adorned 
with short papillse instead of granules, and near their bases 
these papillse become short spines. 

The two following forms are deserving of special mention:— 

Torma a .—A triangular form with the processes short and 
only slightly diverging. 

Long, sine proc, 33 p, cum proc. 51 p ; lat. cum proc. 65-68 p ; 
lat. isthm. 12*5 p. (PI. 18. fig. 5.) 

Hah. Loch Tay, Perthshire. 

Except for the three diverging spines at the apices of the 
processes, this form greatly resembles 8t» pseudopelagicum. It 
also closely resembles 8. Magdalence^ Borgeseu(‘‘Phytoplankton 
of Lakes in the Faeroes,Bot. of Faeroes, 1903, pp. 618-619, 
fig. 148); in fact the latter has the appearance of some of the 
plankton-forms of 8.parados^um with spines instead of granules 
or papillae and quadrifurcate apices to the processes. 

Forma h .—A quadrangular form with the processes of normal 
length and more diverging; also with a row of papillations along 
the upper margins of the semicells (visible within each lateral 
margin in the vertical view). 

Long, sine proc. 37 p, cum proc. 63 p ; lat. cum proc. 63 p ; 
lat. isthm. 14 p. (PI. 18. fig. 4.) 

Hah, Loch Laxadale, Harris, Outer Hebrides. 

Tar. CINGULUM, var. n. (PI. 18. figs. 6, 7.) 

Tar. procesaibus iongioribus et tenuioribus, sursum gracile 
curvatis; apicibus semicellularum rectis vel convexis ; basi 
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semicellulariim angustiore et subcylindrica, cum aniiulo spinariim 
minutaruin circ. 12 (visis 7)* 

Long, sine proe. 32-40 fx, cum proc. 71-81 fx ; lat. sine proc. 
circ. 16-23 ft, cum proc. 64-77 fx ; lafc. bas. semicelL 11*5-12 //; 
lat. isthm. 7*5-8*5 ft. 

Hah. Locb Shin, Sutherland. Lochs Xatrine and Acliray, 
Perthshire. 

This Tariety is distinguished by the narrow, cylindrical base of 
the semicelis furnished with a ring of about a dozen minute 
spines. The processes are longer than in typical forms and are 
gracefully curved" upwards. The body of the semicell is fre¬ 
quently covered with small granules, similar to those on the 
processes and arranged in concentric rings round the base of 
each process. In length and in curvature the processes are 
similar to those of S, parado.vum, var. longijies.^ Nordst. 

30. Stahrastrtjm gracile, Balfs^ in Ann, ^ Mag, Hat, Hist, 
XV. (1845) p. 155, t. 11. f. 3; Brit, Besrn, 1848, p. 136, t. 22. 
f. 12. 

A form with the processes horizontally disposed, but curved 
upwards towards their apices ; with a few large granules at each 
side of the base of every process. 

Long, sine proc. 52 jx ; lat. cum proc. 96-102 jx ; lat. isthm. 12 ft. 

Hah, Loch Shin, Sutherland. 

31. S. Aeachhe, jSuZ/s, in Ann. ^ Mag, Hat, Hist, xv. (1845) 
p. 157, t. 11. f, 6; Brit, Besm, 1848, p. 136, t. 23. f. 6. 

Yar. CURTATUM, var. n. (PL 18. dg. 9.) 

Yar. processibus leviter extrorsum curvatis ; a vertice visse 4- 
vel 5-radiatae. 

Long. 30 ft ; lat. sine proc. 18 ft, cum proc. 57-70 g ; lat. 
istlmi. 9 fi. 

Hah, Loch Nan Cuinne, Sutherland (J, Murray) I 

This variety is either 4- or 5-radiate, and differs from all other 
forms of >8. Arachne in the outwardly curved processes, a 
character which was constant in all the specimens examined. 

32. S. VEETiciLLATiJM, Archer,, in Quart, Journ, Mier, Sei, new 
ser. ix. (1869) p. 196. 

Long, sine proc. 76-79 g ; cum proc. 136-143 g ; lat. sine proc. 
circ. 36-38 g, cum proc. 124-130 g ; lat. isthm, 20 g. 

Hah, Loch Mor Bharahhais, Lewis, Outer Hebrides. 
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T]ii« one of the most interesting o£ British Besmids, and 
has never been recorded since the appearance of Archer’s meagre 
description in 1869. The figure given by Cooke in his ‘British 
Besinids/ 1886, t. 61. f. 8, is entirely imaginary, as he possessed 
neither specimens nor figures. The specimens from the plank¬ 
ton agreed well with a good drawing in our possession, which 
was copied by the late Br. J. Boy from Archer’s original sketch. 
Big. 7, PL 14, is the first figure ever 'published of the species and 
illustrates the remarkable divergent character of the processes. 
ITe have also obtained mimerons scattered specimens of this 
rare Staurastrwn from bogs in western Sutherland- As in 
8. OpJiiura^ the upper surface of the processes is considerably 
rougher than the lower surface. 

33. STArEASTRlTM OpHiTTEiu, Lwid, inNoi\ Act. 8og. Scient. 
Upscda, ser. 3, viii. (1871) no. 2, p. 69, t. 4. f. 7. 

Long. 77-91 p; lat. sine proc. 40-46 p, cum proc. 128-169 p; 
lafc. isthm. 19*5-26 p. 

Sab. Loch Shin and Loch a Grharbh Bhaid Mhoir, Sutherland. 
Loch Laxadale, Harris, Outer Hebrides. Loch Tay, Perthshire. 
Loch Boon, Ayrshire. 

This fine Besmid appears to be a general constituent of the 
Scottish plankton, although not occurring in large numbers. Like 
8* brasiliense var. ZtmdelUi and 8. Arcfiscon^ it is a Besmid 
of a western type, confined in the British Islands to the w^esteru 
districts of Wales and Scotland. It is not confined to the 
plankton, and we have observed it from bogs in both Sutherland 
and the Outer Hebrides. 

Some of the specimens reached a very large size (larger than 
any others we have seen from Britain or the United States, or 
those recorded for Scandinavia), and in all cases the central ring 
of papillm on the apices was composed of conical (and not 
qiiadrifid) warts. 

Ko individuals were observed which could have been referred 
to var. cambricum^ West, although the apical papillae were not 
strictly in accordance with Lnndell’s Swedish specimens. As in 
the Welsh variety, the S-rayed forms were the most numerous. 

34. S. SEXAKGTTLARE, Babenh. Krgpt, M* Sachs. 1863, p. 621; 
Lmid. L c. p. 71, t. 4. f. 9.—Didyinocladon sexangularis, Buln. 
in Sedwigia (1861), p. 51, t. 9 A. f. 1. 
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Some very large forms were observed from Loeli Shin, Suther¬ 
land ; they were both 5- and 6-rayed, and reached a diameter 
(with processes) o£ 122 

Var. SUPEENUMEBAEITJM, var. n. (PI. 18. fig. 8.) 

Var. semieellulis cum processu parvo superniimerario inter 
processibus superioribus inferioxdb usque. 

Long, sine proc. 51 ji, cum proc. 65 /n ; lat. sine proc. circ. 42- 
46 //, cum proc. 84'5-90/x; lat. isthm. 12^. 

Hah. Loch Shin, Sutherland, 

35. STATJiiASTEUM Aegtiscoi?', Lzi7icl ill Nov, Act, B, Boc, 
Bcient. Ursula, ser. 3, viii. (1871) p. 7C, t. 4. f. 8.—Xaiithidiiim 
Arctiscon, Wirenh* 

Long, sine proc. 67-77 /x, cum proc. 105-136 ju ; lat. sine qxroc. 
42-49 p, cum proc. 94-121 p ; lat. isthm. 24-26 ja. 

Sah. Loch Shin, Sutherland. Loch Laxadale, Harris; and 
Loch Xan Bun, X. Hist, Outer Hebrides. Loch Loon, Ayr¬ 
shire. 

This is another Lesmid of a distinctly western type, and it is 
much more abundant in the plankton than in any other habitat 
in the areas in which it is found. 

The processes vary considerably in length, and thepe may be 
from two to seven rings of small denticulations on each process. 

36. S. Ais'GULATUM, West^ ‘ Desm* MassaeliusetU^^ Joitrn, 
Boy. Micr. Soc. (1888) p. 20, t. 8. f. 20. 

Var. piiANCTOis'icuM, var. n. (PL 16. fig. 10.) 

Var. minor, semieellulis rhomboideo-depressis, angulia apiciilo 
ininuto instructis. 

Long. 47 fi; lat. 44-46 p ; lat. isthm. 9*5-10'5 ju. 

Ilah. Loch Shin, Sutherland. 

Genus Spohdtlositjm, Breh. 

37. S. PULCHBUM, Arch, in Britch. Inf us. ed. 4,1861, p. 724. — 
Sphierozosma pnlehriim, Bail, in Ealfs^ Brit, Besm,, 1848, 
p. 209, t. 35. f. 2. 

Var. PLAijfiJAi.—Spluerozoama pnlehrum, var. planum, 

Welle, Besm. B.B. 1SS4, p. 29, t. 4. tf, 3, 4 

Small forms :—Long. 16*5-19*5 (jl : lat. 18-25 y ; lat. isthm. 
8-11*5 fi. 
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Hah. Locb Shin, Sutherland. Lochs Katrine and Achray, 
Perthshire. 

This variety has not been previously recorded from the British 
Islands. 

Grenus Besmtdiitm, Agli. 

88. D. GEACiLiCEPS, Lagerli. in Ofvers, af H Vet-Akad, 
Hdrii. (1885) no. 7, p. 228.—D. quadratum, Hordet., var. 
gracilieeps, Iso7Ast. 1880. 

Long. 28-25 g ; lat. 25-27 g : lat. apic. 9*5-11 g ; lat. isthm. 
18*5-20 g. 

Hah. Loch Nan Eiin, N. Uist, Outer Hebrides. 

This species was in comparative abundance, and has not 
previously been recorded from the British Islands. We have 
also observed it from Sutherland. 

Order Protococcoidese. 

Pamily PEOTOcoccACEiE. 

G-enus Soeasteum, Hutz. 

39. S. ameeicakum, Schmidle. —Selenosphserium americaniira, 
Boldin^ in Bill, till K. 8i\ Vet.-Akad, Handl. Bd. xiiii. (1897) 
no. 7, p. 40, t. 2. ff. 38-41. 

Diam. coenob. (c. corn.) 55-61 g ; diam. cell. 11*5-15 g. 

Eab. Loch Nan Eun, N. Hist, Outer Hebrides. 

Genus Teteaedeok, Kutz. 

40. T. CExrciATiTM, West G. S. West, in Botanisk Tidssh'ift, 
Bd. xxiv. (1901) p. 99 ; Trafis. Linn. Soe., ser. 2, Bot. vi. (1902) 
p. 198.—Mierasterias cruciata, G. O. Wall in Ann. Mag. Nat. 
Hist. ser. 3, v. (1860) p. 281, t. 13. £. 12. Stanrophanum 
cruciatum, W. B. Turn, in Kongl. 8v. Vet.-Akad. Handl. xxv. 
(1893) no. 5, p. 159, t. 20. :ff. 20, 21. 

(a) Eorms with each angle subdivided and somewhat irregular. 

Diam. 42-49 g. 

Hah. Loch Boon, Ayrshire. 

(h) Smaller forms, very little irregular. 

Diam. 34-38 g. 

Hah. Loch Mor Bharabhais, Lewis, Outer Hebrides. 



SCOTTISH FEESHWATEE PLAITETOX. 


00 3 


Genus Boteyococcits, Kiitz. 

41. B. suBETicuSj Lemon, m T'orschiingsloey'icJite Liol, 8tat, 
Lion, iv. 1896, p. Ill, cum fig. 6 ii. 7. 

Var. PLAKCTOKicus, Leonm, in liU. 

CelluisB globosse, 7-9 ft crassae, in familiis globosis vel oblongis 
eonsociatse. 

Hob, Locb Shin and Loch a Gharbh Bhaid Mhoir, Sutberiand. 

The cells are much smaller than in typical B. sudeticus. 

We think it most probable that both this variety and the type 
are merely forms of B. Brauoiii, Kiitz. 

IV.—CoKcniJsiONS. 

1. The Scottish phytoplankton difiers considerably from that 
of the western parts of continental Europe. 

2. It is unique in the abundance of its Desmids. No known 
plankton can compare with it in the richness and diversity of the 
Desmid-flora. 

3. The moat conspicuous of the Desmids are of a distinctly 
western type,—a type confined almost exclusively to the extreme 
western and north-western shore-districts of Europe and to North 
America. This type of Desmid is known from the west of 
Scotland, Ireland, and Wales, also from Scandinavia, and in 
some cases from Lapland ; it is well represented by Staurastrmn 
looigisfinuon^ 8, brasiliense rar. Lundellii^ 8, curvatuni-t 8. jacu- 
lifeo'um, 8. aoiatinum^ 8, Ophiura, 8. verticillatum, 8, Arctiscon, 
Micrasterias furcata and M, conferta^ and to a less extent by 
Stammstrum sescangulare, 8, aversum, 8, lunatum var. plmicto- 
nicum^ and 8* onegacantJium, 

These Desmids which occur in the plankton are also known to 
us from the bogs and rocky pools of North-west Scotland and the 
Outer Hebrides, and it is of surpassing interest that they should 
have this exclusive European distribution and at the same time 
he frequent in the eastern parts of the United States and in 
Nova Scotia. Certain of these species are also knowm from the 
Faroe Islands and irom Iceland. 

4. The commonest and most abundant Desmids of the plankton 
are invariably species of the genus 8taurastnm ; and the two 
most abundant species are 8, paradoxmn var. hngipes and 
8, jaculifermn, 

5. One of the most suprising features is the abundance of 
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Staiirastmm Oplimra^ S, A7xtlscon, and 8. grcmde in the 
plankton, as all three species are extremely rare in the bogs' of 
the western areas in which they occur. 

6. As a striking contrast to the abundance of Desmids, there 
is a most remarkable scarcity of many of,the free-swimining 
Protocoecoidese, which the researches of Lemmermann, Chodat, 
Jdcliroder, and others have shown to be relatively abundant in 
the lakes of Switzerland and Germany. Amongst those Proto- 
coceoidete noted only the genus Splicerocydis is exclusively 
confined to the plankton, although many genera which are com¬ 
monly more abundant in tiie plankton than elsewhere, such ns 
KirchnerieUai BotryocoGciis, Dictyoapli(Briim^ &c., were present 
in quantity. 

7. The most striking and characteristic Diatoms are Asterlo- 
nella yracillima^ Tabellaria fenesU'ata var. asiermielloides, and 
forms of Surirella rolusta. Two other interesting s|)ecies are 
Rhizosolema eriensis and -S. longiseta. 

8. The majority of the species of Staurastrum and Artliro- 
desmus which occur in the ])lankton are remarkable for their 
long spines or long processes with spinate apices. Eveu those 
species which are normally long-spined increase the length of 
their spines w'hen in' the plankton. The genus Xantliidiuni^ all 
the species of which are spined, is also one of the commonest 
genera of the plankton. Agaiu, in the ProtocoecoideiB, the 
subfamily Pbytheliese is almost an exciusively plankton group, all 
the species of which are remarkable for their armature of long 
spines. 

This excessive development of spines, which occurs amongst 
the plankton Diatoms as well as amongst the Chiorophycese, is 
obviously for protection, and has been rendered necessary owing 
to the assumption of a purely free-floating existence. 

9. The plankton is much richer in species in the late summer 
and autumn than in the spring. 

10. Several very interesting new species have been obtained 
from the Scottish plankton. Staurastrum compicwum is one of 
the largest and most striking British species of the genus. 
Genictdaria eleyans is the second known species of the rarest of 
all the genera of Desmids. Artlirodesmus guiriferm is remark¬ 
able for the length of its spines, and the triquetral variety of 
llicrasteTias Miirrayi merits special mention on account of the 
additional evidence it affords towards a correct idea of the 
evolution of the genera of Desmids. 
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EXPLAX-ATTOX OF TllE PLATES. 

a, af — front view (a froute \isa). 
h = vertical view (a vertice visa). 
il = basal view of semicell (a ba^i^visa’i. 

Plate 14. 

Figs. 1,2. Gciimidaria clegans^ B-p, n. X 470. 

5. Chsiemmi Cynthia, De Xot., var. curvaimimim, var. n. X 470. 

4. Staurasirum conspicimm, sp. n. X 470. 

5. „ arititifenim,'RQ\.h,yviY, pratiihct'anB^YnT. M. X 470. 

6. „ hrevUpinani, Breb., var. retnaiim, Borge. ■ x 384. 

7. „ vertiaiilation, Arch. X 470. 

8, 0. Arth}'ocl€smus eramts, sp. n. x 47th 

Plate 15. 

Figs. Ij 2. MlemAerias Murmyi, sp. n. X 3S4. 

3. „ „ var. trlqiietra. X 470. 

4. FAia^fnim vemwostnu, Ehrenb., var. plandonieum, var. n. X 381. 

0 . Coi^iuarlum Capitiduiti, Boy & Biss., var, f/r^jeniandlcutn, Burges. 

X 470. 

i). 3 , ahht'cvlafUni, Bacib., var. X 470. 

7. „ Liuidelfii, Deip., var. mhiopicuai. West & G. S. West. 

X 470. 

PL.tTB 16. 

Fig. 1. XanthiUmni antllopmum, Kiitz., forma. X 470. 

2,3. „ coiiifoversiiiu, West & G. S. West, var. planctonwum^ 

var. n. X 470. 

4,5. ,» mbhasiifanm, W^'est. X 384. 

6. „ „ var. Mtirmyi, var. n. X 3S4. 

7. ,, teiracentrotimt, Welle, forma, x 470. 

8. Stattradruin nteyacanthtini, LuncL, var. arotiaun, var. n. x 470. 

1). „ Dickki, Balfs, var. rhuiuhoidenm, var. ii. X 470. 

10. „ angulat'um, W^'est, var. p>hndi)nicum, var. u. X 470. 

11,12. „ lumitum, Balfs, var. planvlonicam, var. ii. X 470. 

Plate 17. 

Fig. 1. Sfaumstrum jaculiferum, West, forma hkadiata (= Arthwdeamm 
kmgk'otnu, Boy). X 470. 

2,3. titiiLLraAriiinjamUJh'mii,V(^sk,foTVLv:itrmuliata.. X 470. 

4. ,, „ forma qnadnmdkdcc. X 470. 

o. ,, ,, var. cxcamtiun, var. n. X 470. 

6-8. „ „ var. snbexcavatum, var. n. x 384. 

0,10. Arthnni'f^ynii^ qmrlferus, sp. n. X 470. 

11. Btfumidnitu muarontUum, Balfs, var. suhirianyidare, var. n. X 470, 

12. ,, ciirvati{m,'West. X 470. 

13. ,y cn^pidiitum, Breb., var. maxbuim, West. X 470. 

LINN. JO U m ,— BUT AX y, A'O L. X XXT. 2 T 
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Plate 18. 


Pigs. 1-3, 

4. 

5. 
G,7. 


0 . 

10 . 


Stauraatnim pmtdovdmjicumy sp. n. X 470. 
j, iwj'adoxum^ Meyen, forma. X 470. 

„ „ forma. X 470. 

„ „ Tar. cingulum, rar. n. 0, x 470; 

7, X 384. 

„ sexmigidare, Eibeab., yar. supernur/ierana, var. n. 

X 470. 

„ Arachu, Ralfs, var. eiirvatiim, yar. n. x 384. 

,, gracile, Ralfg, forma. X 470. 


On tlie Germination of tlie Seeds of Davidia invoJucrata^ Bail!. 
By W. Botting Hemsley, F.E.S., F.L.S., Keeper of the 
Herbarium and Library, Eoyal Botanic Gardens, Kevv. 

(Plate 19.) 

[Read IStli June, 1903.] 

Davidia is one of tbe most remarkable of the endemic genera of 
tlie trees of Cliina. It is a monotype with foliage strongly 
resembling that of a lime-tree and an inflorescence resembling 
no other. 

Tbe flowers are borne in globose, solitary beads about an inch 
ill diameter on axillary peduncles, two or three inches long, and 
bearing two oblong, nearly opposite, pure white, leaf-like bracts, 
four to six inebes long. 

Tbe inflorescence consists of a number of male flowers, with¬ 
out any perianth, encircling a solitary, obliquely inserted female 
flower, which bears fire rudimentary stamens around tbe ovary 
near the top. Or sometimes tbe inflorescence consists of male 
flowers alone; sometimes of a solitary hermaphrodite flower. 

The ellipsoid fruit, about au inch and a half in lengtii, is 
dnipoid in composition and is obliquely attached. 

The pericarp consists of a thin epicarp and mesocarp and a 
very hard, bony endocarp •which intrudes between tbe six to ten 
1-seeded cells to the axis, with which it is consolidated. Both 
the dehiscence of the fruit and the germination of the seeds are 
of a highly curious character. After the decay of the outer 
layer of the pericarp, dehiscence takes place by tbe separation 
of the upper half, or sometimes as much as two-thirds, of the 
back of each carpel in the form of a valve or shutter. 

Usually only.about half the ovules are fertilized and developed ; 
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sometimes only one. By the falling away of the dorsal valves 
the solitary, pendulous seeds become partially visible, but they 
are not released. On the contrary, they are held fast until after 
germination and considerable development of the young plant 
has taken place. 

The seeds are pendulous from above the middle of the inner 
angle of the cell, with the micropyle near the top on the outside. 
The embryo is straight, nearly as long as the seed, with foliaceous, 
flat cotyledons, twice as long as the straight radicle, and it is 
embedded in endosperm somewhat thicker than itself. 

After the dehiscence of the dorsal valves of the carpels, which 
apparently only takes place when the conditions are favourable 
to germination, the radicles of as many seeds as are present in 
the fruit emerge simultaneously. There is also rapid elongation 
of the cotyledons, by which the axis of the plantlet is carried 
outside of the testa. Then, according to the position of the 
fruit, the radicle turns towards the soil, which it entt rs, when 
the developing cotyledons absorb the reserve-materials of the 
endosperm, soon free themselves and assume a horizontal position, 
become green and per^^sist a long time. 

This stage is soon followed by the full development of the two 
first foliage-leaves, which are opposite and at right angles to 
the cotyledons, whilst all succeeding leaves are alternate. This 
primary pair of leaves reaches a conspicuous stage in the dormant 
embryo. 

The advantages, if any, of the simultaneous germination of a 
number of imprisoned seeds in such close proximity are not 
obvious, at least to me. Unfortunately I was unable to 
follow the subsequent behaviour of seedlings produced under 
such conditions, or I might have been able to offer some ex¬ 
planation of the phenomenon. Of course it is no unusual thing 
in nature for a whole podful of seeds to germinate in a cluster, 
and for one, or few, to smother the rest in the struggle for 
existence. But in Dmiiia the proximity is unavoidable.* 

^ I may mention incidentally that seedlings do sometimes, in a sense, devour 
each other. Mr. Hackett, the foreman of the Tropical Department at Kew, 
gave me the Brazil-nut as an instance. In a fruit full of nuts (seeds) he had 
under observation, the seeds germinated in the shell and decayed one after 
another until only one was left to grow up. He could not assert that this 
behaved as a saprophyte, though appearances favoured the view that it did to 
some extent. 



558 MR, W. B, HEMS LET ON THE GERMINATION 

I can only suggest tliat in a cluster of seedlings there is a 
greater chance of partial escape from phytophagous organisms 
of Yarioiis kinds than there is for solitary individuals; but I am 
aware that this suggestion is open to numerous objections. 
Taking our native trees for comparison ; they have mostly either 
solitary seeds, as in the oak; or, if there are several, they are 
furnished with some appendage that facilitates dispersal, as the 
comose seeds of the willow. 

Another interesting point is the presence of buds in the axils 
of the cotyledonary leaves of Bavidia. The advantage of 
cotyledonary buds is probably this, as in many other instances, 
that if the plumule is injured or destroyed the development of 
the plant is continued by them. Eut this is not always the case, 
as is shown by G-ustav Kock in ‘ Oesterreichische Botanische 
Zeitsehrift,’ liii. p, 58, w^ho there gives the results of the 
investigation by himself and others of seedlings of 152 different 
plants belonging to 49 different natural orders. In DianthuB 
Garijo^liifllus the cotyledonary buds develop simultaneously with 
the plumule. In Kasturtium officinale they grow into roots. In 
Trapa natans they form shoots which soon detach themselves 
and become independent plants. In Ulex they grow into 
thornless branches. In Latliyrm tuheroms they grow out as 
runners. In many species of Linum the plant becomes perennial 
through their development after the primary stem bas died down. 
In Thesittm moniamm only the cotyledonary shoots bear ilowers. 
And in Scropliularm JEllirliarti tiiey grow during the summer 
and autumn into short-jointed shoots which strike root and grow 
out the following spring. 

Davidia w^as discovered by the Abbe David near Moupiu in the 
Province of Szeeliuen, and apparently only in small quantity. It 
was described by the late Dr. H. Baiilon (‘ Adansouia,’ x. p. 114) 
in 1871, from dowering specimens. In 1889 Dr. A, Henry 
sent a fruiting specimen to Kew, and a fign^re of it is given in 
Hooker’s ‘leones Plantarum,’ 1.1961, but with very little detail. 
Dr. Heury saw only one tree, and this was in Eastern Szechuen. 

Subsequently Mr: E. H. "Wilson, collector for Messrs. Janies 
A'^eitch & Sons, discovered about a Imtidred trees in the same 
region, and succeeded in obtaining a quantity of good seed, from 
which a large stock of plants has been raised. Ivcw is indebied 
to Messrs. Veitch for-the material on which the forego!iig 
observati«>Jis were made. 
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Davidia is iisiiallj placed in tlie Cornacese, next to I^^ssa, a 
genus of Asiatic and N”ortli American trees, wMch it resembles 
in some particulars,but f romwhieb it differs greatly in appearance 
and floral strocture. However, I do not intend to discuss its 
afSnities on tbis occasion. 

Miss M. Smitb*s careful drawings in tbe Plate, explained below, 
show wbat I have attempted to describe in tbe germination of 
Duvklia, 


EXPLAKATION OF PLATE 19. 

^ Davidia mvoluerata^ Baill. 

Fig, 1. A ripe fruit. 

2. The same with the outer layers of the pericarp removed and one of 

the Talyes opening nearly to the base. 

3. Cross-section of a fruit in which seven of tlie cells are fertile. 

4. Cross-section of a fruit in which only one of the cells is fertile. 

5. A fruit from wliieh the valves have fallen away and tbe seeds Imvo 

begun to germinate. 

6. Dorsal view of one of tbe valves. 

7. A’entral view of tbe same. 

8. Cross-section of a seed. 

9. A germinating seed. 

10. Section of germinating seed showing the highly developed plumule 

and one cotyledon. 

11. A portion of the embryo from the same seed. 

12. Section of old, empty fruit. 

13. A seedling showing buds in the axils of tbe cotyledonary leaves, first 

pair of foliage-leaves opposite and succeeding ones alternate. 

Figs. 1-5, 12, & 13 are natural size. 

Figs. 0-10, & 11 are more or less enlarged, most of them, ns will be seen 
by comparison, only very slightly. 
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A General Tiew o£ the Genus JPinns. Ej j^LiXTrEiL T. 
]^Iastees 5 M.D., F.E.S., F.L.S., Correspondeiit of tlie 
Institute of France, 


(Plates 20 - 23 .) 

[Bead lOth iJfovember, 1903.] 

TriE special object of the following notes is to add to our 
hiiowledge of the species of Pinus and to facilitate their 
determination. Without any pretence to be complete, they 
comprise details either imperfectly appreciated or not included 
in the ordinary test-books. For the present purpose it is not 
necessary to cite the whole of the Toliiminous literature per¬ 
taining to the subject. It is siifBcient to indicate here some of 
the more important and more recent publications, and those in 
which full bibliographical references may be found 

In addition to the very extensile literature, I hare availed 
myself of the resources of the principal herbaria in London, 
Paris, and elsewhere, and have, wherever practicable, studied 
ibe living trees—in some few eases in a wild state, but in the 
large majority of instances as growing in the Pinetum at 
the Eoyal Gardens, Ivew, and in numerous other botanical 
and private establishments. Many speciineiis have also been 
obligingly communicated to me from botanists in the United 
States and the continent of Europe. 

The genus Pinus is here taken in the limited acceptation now 
usually adopted. So limited, it forms a very natural and easily 
recognized group. It includes those Abietineae in wdiich both 
shoots and leaves are dimorphic, or, as regards the leaves, 
polymorphic. 

The extension-shoots grow rapidly and during the season 
more or less continuously, and are elongated ; the lateral shoots 
are either elongate or short and thick, forming ‘‘ spurs,’® which 

* Bentham and Hooker, * Genera Plautarum/ iii. (1880) p. 438; Parlatore 
in DeCandolle, Prodromus, svi.^ (3868); Engelmann in Trans, Acad. St. 
Louis, iv. p. 161 (1880); Eichler in Engler and Prantl, Pflanzenfamilien, 
ii. p. 70 (1880); Beissner, Handbuch d. Jfadelholzkunde (1891); Masters in 
Joum. Linn. 8oc., Bot. xxvii. (1889) p. 226, ssx. (1892); Sargent, Silva, si. 
(1897); Kent in Yeitch’s Manual, ed. 2 (1900); Conifer Conference Eeport 
E. Hortic. Society, 7ol. xiy. (1892). Other references will be given incidentally 
or under the head of particular species. 
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the Germans call Kurztriebe* These are axillary shootsj which 
grow slowly and are soon arrested in their growth, so that they 
do not materially lengthen between the iiiternodes, and pro¬ 
bably serve as store-places for reserve food or for ^water. They 
are surrounded by bud-scales. The leaf-organs are very 
polymorphic ; three forms only need here be mentioned—the 
cotyledons; the primordial or transitional leaves, which may 
be mere scales, or linear leaves scattered spirally around the 
extension-shoots; and the adult leaves, which are arranged in 
tufts of from 2-5 (rarely more than 5) on the ends of the “ spurs ’’ 
(see fig. 1, p, 585). The number of leaves in each tuft is 
usually, but not invariably, constant in particular species. The 
fascicles are encircled at the base by a number of perular scales, 
subcoriaceous in texture, or more or less membranous and 
arranged spirall}-. The male flowers are borne on the shoots of 
the year, are amentaceous in appearance, and arranged in 
clusters, never solitary. Each flower is surrounded by a perianth 
of imbricating bracts, varying in number but constant in each 
species. There are not more than 4 in P. qiiadrifolia^ cemlroides^ 
ediilis, BaJfotiriana, and aristata ; 6 in P. moiio^liylla, resinosct^ 
and contorta ; 8-10 in the majority of species, including all those 
of the Sfrohus section ; and as many as 14-16 in P. Torreyana 
and P. Sahmiana, The details relating to the number and 
arrangement of these scales are mostly taken from Engelmann. 
In several species this character has not as yet been observed. 
These imbricating scales are homologous wdth those that sur¬ 
round the fascicles of leaves, and the stamens, though separated 
by a bare interval, are serially continuous with them. The 
anthers or miero-sporanges are borne on the under surface of the 
sporophyll. The pedicel bearing the young female cone is clothed 
with spirally arranged perulae or scales, like those on the vegetative 
shoots, but they have no tufts of leaves in their axils. By 
tracing these pern las upwards, they may be seen gradually to 
become shorter and to pass insensibly into the bracts, in whose 
axils are placed the ovuliferous scales. 

The female flowers are, unless in rare exceptions, lateral. 
At first sight, from their erect direction and from the fact that 
they overtop the terminal ieafyhud, they appear to be terminal. 
Subsequently the peduncle curves downwards, and the lateral 
position then becomes obvious. In some species the mature 
cones remain in proximity to the terminal leal-bud, in which 

2u2 
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case, for classificatory purposes, they are said to be ^*s!ib- 
terminaL®’ In other species the shoot lengthens beyond the 
insertioji of the cones, so that the cones then spring from 
the sides of the shoot at some distance from the apes, when 
they are spoheii of as “lateral.” As an exceptional occurrence, 
I liaye seen the cones of P, sylveslris erect and apparently, 
if not really, terminal; and a similar position was observed by 
Sir Charles Lemon in the ease of P. maritlma (Pinaster) : see 
Trans. Hort. Soc. London, 2nd series, vol. i. pi. 20 (1S33). 
Ill the var. tertlirocarjpa of P. culensis the growth of the axis is, 
according to Engelniann, entirely arrested after producing an 
ament, and does not even elongate in the following season ; the 
maturing cone, therefore, remains erect near the top of the 
branch (“ Eevision of the Genus P^;^^^s,” Trans. Acad. St. Louis, 
iv. ISSO). 

The characters offered by the ripe cone and seed are of special 
importance ; but as they are dealt with by all writers on these 
plants, it is not necessary to enter into detail here concerning 
them. The form of the apophysis or swollen end of the cone- 
scale is very important; that of its terminal portion, or iimho, 
not less so. In the young cones, for instance, of P. virgmicma 
{inops) the apex of the scale is thickened and ends in a recurved 
point. As growth goes on, the apophysis becomes more 
flattened on each side of the terminal point, and thus the 
“ umbo ” becomes more distinctly marked out. 

The cones which are formed in one year generally ripen in the 
following season, or, in some cases, not till the third year. 

The characters derived from the seedling plant, the varying 
number of the cotyledons, the anatomy of the eaulicle or hypo- 
eotyl are treated of in a former communication, Journ. Linn. 
Soe., Bot. vol. xxvii. (1889) pp. 236 et segq.; see also Freiherr 
von Tubeuf, ‘ Samen, Friiehte und Keimlirige’ (1891), p. 82. 

Without alluding to other characters mentioned under the 
head of particular species, it may he said that the genus, as 
now defined, is easily distinguished from the Spruces {Picea), 
the Silver Firs (Abies), the Cedars (Cedrus), the Larches 
(Laris), the Hemlock Spruces (Tsuga) —indeed, from all the 
genera which, at one time or another, have been included 
under JBinus. The nearest affinity appears to he with the 
Cedars and Larches, which have dimorphic shoots and tufted 
leaves produced on “ spurs ; ” but in the Cedars the leaves are 
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persistent and very numerous in each tuft, whilst in the Larches 
the iea?es are equally numerous, but deciduous. The male 
flowers o£ Cedars and Larches are, moreover, solitary, not 
clustered. 

Whilst the genus is readily recognizable, it is often far otherwise 
with the species. It is not even easy to group them satisfac¬ 
torily into sub genera and sections. Eeference to the standard 
text-books ofLamhert,Endiicher, Pariatore,Engeliiiann, Gordon, 
Carriere, Beissner, Xent, and others, will suffice to show the 
correctness of this assertion. 

The most recent attempt to deal with the whole of the species 
is that of Engelmaun, in the Transactions of the Academy of 
iScieiices of St. Louis, iv. p. 161 (February 18S0). Beissner, 

‘ TIandhuch der Xadelholzkiinde’ (1891), p. 209 ; Sargent, ‘Silva," 
vol. xi. (1897); Kent in Teitch’s Manual, ed. 2 (1900), p. 308, 
not to speak of others, have given their attention to certain 
species only, and not to the whole number, and they have, for 
the most part, followed Engelmann’s arrangement. This is 
noteworthy for several reasons, to some of which allusion may 
here be made. la the first place, even Engelmann’s Eevision 
is not complete. It deals with sections and subsections, and 
with various minor subdivisions, but does not extend to the 
individual species, wffiich are merely named under the sub¬ 
division to which they respectively belong. 

Histological Chaeaotebs. 

In the next place, Engelmann makes use, for systematic 
purposes, of the position within the leaf of the resin-canals, 
whether marginal, u e. “ peripheral,” or just beneath the epi¬ 
dermis (PL 20. fig. 1); “parenchymatous,” or in the substance 
of the leaf (PL 20. fig. 2); or “ internal,” when they are placed in 
juxtaposition to the endoderm (PL 20. fig. 3). Engelmann also 
lays some stress on the circumstance of the resin-canals being 
surrounded by “ strengthening cells” (PL 20. figs. 1 & 2) or 
devoid of any such investment. 

Koeliiie, in his ‘ Deutsche Dendrologie ’ (1893), p. 28, makes 
further use of histological characters by dividing the genus into 
two sections—Haploxylon,” in which the central fibro-vascular 
bundle is simple (PL 20. fig. 2); and “ Diploxylon,” in wLich the 
bundle branches into two divisions wbicb are more or less closely 
approximate or separated by cellular tissue or stereonie-celk 
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(PI. 20. fig. 1). The branching or otherwise of tlie fibro-vascnlar 
bundle is a more important “ characterthan that furnished bj 
the position o£ the resin-canals. At the same time it may be 
pointed out, as a fact of some possible significance as regards 
the phytogeny of the genus, that in the cotyledons and in the 
primordial leaves the fibro-vaseular bundles may be unbranched 
(PL 22. fig. 8; PI. 23* fig. 9), whilst in the adult foliage they 
may be branched. So, also, the resin-canals may in the primordial 
leaves be marginal, as in P. Lamhertiana (PL 23. fig. 9), whilst 
in the adult foliage they, are generally median. 

M. Casimir de Candolle, however, in relation to the juvenile 
character of the leaves on adventitious shoots, says that the 

caractere juvenile rentre dans la loi du developpement indi- 
viduel de la plante et il fait partie de Tensemble des caracteres 
normaus de chaque espece. II ne faut done pas considerer 
comme un cas de variabilite regressive de Tespece, et il n’y a 
pas lieu de lui attribuer, ainsi que Ton a fait quelquefois 
rimportaiice d’une indication phyiogdnetique (Archiv. des 
Sciences physiques et naturelles, t. xvi. July 1903, p. 68). In 
what way we are to distinguish between what is peculiar to 
the individual, and w^hafc is of genealogical significance, is not 
apparent. 

In the following notes I have availed myself of the information 
published by my predecessors, and of the incidental observations 
of Van Tieghem, Bertrand, MacNab, and others to whom 
reference is made in the course of this paper. It may he here 
pointed out that a valuable character has been hitherto almost 
entirely overlooked, or not accorded the importance which it 
deserves. I allude to the number and characteristics of the 
cells constituting the endoderm-layer. I have not examined 
this layer in all the species, nor in many specimens of each 
species, but in a number sufidcient to enable me to form a high 
estimate of its value for classificatory purposes. 

I have repeatedly examined the leaf-structure in the majority 
of the species, both in a living state and when dried; and I 
gratefully acknowledge the assistance I have had from the 
beautiful specimens of the American species prepared by 
Mr. Elng. These were described and illustrated by Messrs. 
Coulter and Rose^. Specimens have also been made for me 

^ “ Synopsis of North-American Pines based upon Leaf-Anatomy,” Botanical 
Gazette (1886), p. 256. See also Bastin and Trimble, * A Contribution to the 



OP THE GE3S-US PINGS- 


565 


by Mr. Worsdeil, Mr. Fraser, and others, to wliom my acknow¬ 
ledgments are due, as also to Mr. A. E. Smith for his 
photographic reproductions of several slides. 

The integrity or subdivision of the fibro-vascular bundle has 
already been commented on as furnishing an excellent character, 
as indicated by Coulter & Eose and Koehne. 

The position of the resin-canals is more variable; they are 
not always present, and in some cases (as in P. Lamhertiana), 
on the same branch, they may vary in position. 

The general form of the leaf, whether three-sided (PL 20, fig. 3) 
or semieylindric (PI. 20. fig. 1), wnth the upper side concave or 
flattisli, has, of course, attracted general attention. This form is 
well seen when transverse sections of the leaf are made. But the 
shape of the central half-cylinder or meristele,” when similarly 
cut across, does not always correspond to the general shape of 
the leaf, and has not, to my knowledge, been specially noticed. 
Nevertheless it affords a very good means of diferentiating 
certain species. The meristele,” thus seen in section, may be 
circular, as might be expected in P. monojfhijTLa (Pi. 21. fig. 4), 
wbich has cylindrically-shaped leaves; but it occurs also in 
numerous species, such as P. edulis^ in which the leaves are 
three-sided. The nieristele has an elliptic section in many 
species of those groups which have from 3 to 5 leaves, and also 
constantly in the 2-leaved section (PI. 20. fig. 1). A third 
variation exists in those species where the meristele is three- 
sided in section, as in jB.filifolia (Pi. 21. figs. 5 & 6). This tri¬ 
angular form is generally very distinct, butpt occasionally passes 
gradually into the oblong or elliptic form 

The number and the size of the endoderm-ceils (see PL 20. 
figs. 1, 2, 3, etc.) offer, as has been said, good characters, and will, 
it is hoped, attract the attention of students with the necessary 
patience and leisure. 

The thickness of the hypoderm or stereome layers varies in 
different species, and even in the same species under varying 
conditions. It is usually in one or two layers, with an extra 
number in the corners. It is uniform, or in some species it 

Knowledge of some Korth- American Coniferse’ (1897). A few plans of leaf- 
sections of Pines are given by Prof. Tschirch of Berne, Schweiz. Wochenscbriffc 
fiir Ohemie mad Pharmacie (1903), no. 22. 

* Care must also be taken that the section be made accurately in a hori- 
25ontai direction across the centre of the adult leaf. 
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projects inwards in thick wedge-shaped masses (PL 22. fig. 7), 
IVhere the tree is much exposed to wind, the hypoderm-cells are 
likely to become thicker, if not always more numerous than in the 
same species growing under less exposed conditions. In the same 
way they are less highly developed in the cotyledons than in the 
adult leaf (PL 22. fig. 8). Put this, again, is a point which 
requires more attention than I have been able to bestow on it. 

The occasional presence or absence of a layer of thin-walled 
cells, presumably containing water, just beneath the epiderni 
should also be noted, as well as the position and number of the 
rows of stomata. 

An instructive comparison may, as has already been remarked, 
be made between the structure and conformation of the cotyledons 
and of the primordial leaves with those of the adult foliage. 
Without going into details, unnecessary for the present purpose, 
it may be stated that the histological structure of the temporary 
foliar members is of a less highly developed character than 
in the more permanent foliage. This is, of course, what might 
have been expected. The cotyledons are sometimes, as in 
P. JPinea^ triangular and with a circular meristele (PL 22. fig. 8) 
and unbranched bundle, whilst in the adult leaves ofthe same 
species the stele is oblong in section and the fibro-vascular 
bundle divided. Prom a genealogical point of view, it is therefore 
important to note that certain characters that are common to ail 
the species in their juvenile state may sometimes continue their 
juvenile characteristics in adult life with comparatively little 
modification. Thus the unhrauched bundle, which is a common 
characteristic of the cotyledons and primordial leaves (PL 23. fig. 9) 
in some species, remains in the fully developed adult foliage; 
whilst in others the bundles, simple in the juvenile state, become 
branched later on. It is quite probable, therefore, that the 
species wdth branched bundles are the modified derivatives from 
those of simpler form. This assumption is supported by other 
characteristics more readily seen, such as the nature of the bud- 
scales and the peculiarities of the cone-scales. 

The walls of the cell constituting the cortex or mesophyll of 
the leaf are in some species plain (PL 23. fig. 10); in other species 
thrown into folds, “ plicate ” or sinnous, indicating an enhanced 
physiological function (PL 22. fig. 7). There is usually no distinct 
.palisade-layer in the leaves of I*inus ; so that the structure is 
distinct in that respect from that of the leaves of Ahies and other 
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flat-leared genera. In some forms of P. Fimster^ Iiowever 
(PL 23. fig. 11), a palisade-layer is developed. The leaves of Finns 
Bungeana (PL 23. fig. 10) are interesting as showing a radiating 
arrangement of the mesophyll-cells in contact with the endoderm. 

In this place I may he'permitted to say something as to the 
value, for taxonomic purposes, of the histological characters. 
Briefly, they have no greater intrinsic value than any other 
characters. They are useful, but they are not infallible guides® 
For the most part they are of a physiological or adaptive nature, 
and therefore likely to vary according to varying conditions to a 
much greater extent than other characters less dependent on 
existing circumstances and more “ fixed ” by long hereditary 
descent. 

It must also he remembered that whereas the student of the 
outer morphology has generally the opportunity of examining a 
number of specimens from various localities, and of comparing 
the characters as grown under varying conditions, the histological 
student is generally, of necessity, confined to the examination of 
a relatively small number of sections, taken, it may be, from the 
same specimen. Histological characters, moreover, are not con¬ 
veniently observed in the forest or the garden, where some more 
ready means of discriminating are necessitated. 

In the present communication I have bestowed attention 
almost exclusively on the taxonomic characters aiforded by the 
inner structure of the leaf. For the structural details of other 
organs reference may be made to the papers of Yan Tieghem, 
‘‘ Sur la (Structure primaire et les Afdnites des Pins,” Journ. 
de Bot. t. vi. (1891) p. 265; and Penhallow, in Trans. Boy. Soe. 
Canada, voL ii. (1896), sect. iv. p. 54, who shows that the genus is 
iu regard to anatomical characters a well-defined group impossible 
to confound with any other. He divides the genus, so far as the 
American species arc concerned, into two groups : 1st, those 
in which pits occur on the tangential walls of the summer wmod, 
as in section Strohm : and 2ndly, those in which the pits are 
wanting in that situation. Eadais, in Ann. Sc. Nat. ser. 7, t. xix* 
(1894) p. 297, tab. 8, arrives at similar conclusions. See also 
Dangeard, Eechercbes sur les Plantules des Coniferes,” Le 
Botaniste, ser. 3, p. 191; Bertrand, “ Anat, compar. des Coniferes,” 
Ann. Sc. Nat. ser. 5, t. xx. (1874), tab. 12, p. 5; and numerous 
papers by Yan Tieghem, Baiilon, and others on the structure of 
the female flowers. 
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GeOUPIJ^G of TEE SpECIES. 

Tlie follow mg arrangement of sections and species is drawn up 
with a view of facilitating the identification of particular species^ 
and is^ to a large extent, arbitrary. The main divisions and 
sections, however, are of a more natural character, inasmuch as 
they include species which are evidently closely allied structurally. 

In the division TENUISQ1JAM-3E, including the sections 
Steobus and Ceacbea of authors, the relatively thin cone-scales 
constitute a character easily recognized, very constant, associated 
with other marked characteristics, and linking the genus, so far 
as the characters presented by tbe cones are concerned, to the 
other genera of the Ahietineoe. 

In the section Steobxis the resin-canals are marginal and the 
seeds are distinctly winged. Penhallow (Trans. Eoy. Soc. 
Canada, 1896, vol. ii. sect. iv. p. 34) points out that in P. Strohus 
and some of its allies there are pits on the tangential walls of the 
summer wood, whilst there are none in the corresponding position 
in the other sections into which he divides the genus. 

The section Cembea comprises 5-leaved Pines, with median 
resin-canals and wingless or nearly wingless seeds. 

The division CEASSlSQUAM-dE includes all those species in 
which the cone-scules are notably thickened towards the* apex, 
and are of a more distinctly woody character than in the pre¬ 
ceding division. It is here divided into two groups—one in 
which the bud-scales are deciduous, loosely imbricate, and mem¬ 
branous'^; the other in which the bud-scales are persistent and 
subcoriaceous. The series in w^bich the bud-scales are thin and 
membranous includes two sections—one, Ixtegeifolije, in which 
the leaves are quite entire, and themeristelc circular in section; 
the other, Seeeatifolije, in which the leaves are serrulate or 
denticulate, especially towards the tip, and in which tbe meristele 
is elliptic or transversely oblong in section. Certain species, 
such dbsj!e:rilis and alhieauUs^ here placed in the Crassifoiise, are 
comprised by Engelmann in sect. Strobus. They are, in fact, 
somewhat intermediate in their characters, but on the whole 
they seem more closely related to the species with which they 
are here associated than to those in the section Strobus. 

* In a manuscript list of Conifers prepared by Sir Joseph Hooker, and 
which I was privileged to inspect, great stress is deservedly laid upon the 
nature of the bud-scales for classificatory purposes. 
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The series in which the bud-scales are more or less persistent, 
tightly imbricated and subcoriaceous in teiture (at least at the 
base), includes two principal groups, the one in which the leaves 
vary from 3 to 5 in a tuft^and are 3-sided (PL 21. fig. 6), and the 
other that in which the leaves are in pairs, semiterete, grooved 
or flattish on the upper surface, and, when cut across, presenting 
the outline of a section of a boat (PL 20. fig. 1). 

The group in which the leaves are 3-sided admits of division 
into the sections Indic<"e (Engelmanii), Pondero^m (Engelmann), 
Eilifolim (corresponding nearly to Engelmann’s Pseudostrobi), 
and Cubenses (Engelmaim’s Australes). 

The 2-leaved group is very distinct, but allows of subdivision 
into two sections—the Silvestres (Engeimaiin in part) and 
Pinaster, according as the resin-canals are marginal, as in 
P. silvestna and its allies, or median as in P. Lancia, etc. 

Tile sections here proposed correspond in many particulars 
with those set forth by Engelmann and ■with some of the 
subdivisions adopted by the older writers, but they are grouped 
differently, and their constituent species are not always the 
same. 

Piirther remarks on the ten sections of the genus here 
proposed ■will be included in the notes relating to individual 
species. 


PIITUS. 

Division I. TENUISQUAMrE. 

Cones near the ends of the shoots; cone-scales leathery or 
slightly woody, not specially thickened -near the apex or on 
either side of the terminal umbo. Bud-scales thin, membranous. 
Leaf-sbeaths mostly deciduous, often leaving a short, persistent, 
frill-like ring at the base. Leaves 5, 3-sided, meristele circular 
in section. Eibro-vasctilar bundle simple. 

Section 1. Steobus. 

Eesin-canals marginal, rarely median (as sometimes in Lam- 
hertiana) ; seeds winged"*.. Spp. 1-10. 

Section 2 . Cembra. 

Eesin-canals median; Beeds wingless or nearly so. Spp. 11-13. 
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Dirision II. CRASSISQUAMzE. 

Cones subterminal or lateral, falling when mature or per¬ 
sistent on tlie branches; cone-scales thick, more or less woody, 
markedly thickened at or near the apes, on one or both sides of 
the terminal umbo. 

A. Leaf-sheaths of thin membranous scales, deciduous 

except at the base. 

Section 3. IsTEGErEOLije. 

Cones near the apes of the herbaceous shoot. Leaves 1~5, 
entire at the edge; resin-canals marginal; meristele cyliu- 
drie, circular in section; fibro-vascuiar bundle simple. 

Spp. 14-’21. 

Section 4. Sebratifoli^. 

Cones near the middle of the herbaceous shoot. Leaves den¬ 
ticulate at the margin; meristele elliptic in section; resin- 
canals marginal or median... Spp. 22-25. 

B. Leaf-sheath of persistent convolute scales* 

^ Leaves 3-5, Z-sided, 

Section 5. Indict. 

Cones subterminal. Leaves in threes, elongate, slender; resin- 
canals marginal; anthers crested; meristele triangular or 
elliptic .. Spp. 26-28. 

Section 6. Pokbebosj^:. 

Cones mostly large, subterminal or lateral. Leaves mostly in 
threes, elongate; resin-canals median; meristele elliptic in 
section; hbro-vascniar bundle branched .. Spp. 29-40. 

Section 7. FiLiEOLiiE. 

Cones mostly large, subterminal. Leaves in fives ; resin-caoals 
mostly median ; meristele elliptic or triangular in section, 
rarely circular... Spp. 41-47. 

Section 8. Cxtbei^ses. 

Cones lateral or subterminal. Leaves 2-5 ; resin-canals internal; 
meristele triangular or elliptic in section; fibro-vascuiar 
bundle simple or branched.. Spp. 48-52. 
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Leaves 2, semiierete^ hoat-slioped in section ; meri- 
stele elliptic in section ; fihro-vascular 'bundle 
always branched. 

Section 0. Sxltestees. 

Cones snbterminal or lateral. Eesin-caoals inarginaL 

Spp. 53-62. 

Section 10. Pinaster. 

Cones lateral or snbterminal. Eesin-caiials median. Spp. 63-73. 


II. 


III. 


IV. 


VI. 


VIL 


VIIL 


IX. 


Pivision I. TENUISQUAM.E. 

*« 

* Sect. I. Strobes. Spp. 1-10. 

j Cones sessile or nearly so ; no dorsal stomata _ II. 

I Cones distinctly stalked ... III. 

Cones elongate-ovoid; scales oblong, fiattisli or slightly 

concave at the ends. 1. pentaphylla. 

Cones oblong-ovoid or subglohose ; scales rounded and 
very concave at the ends. Leaves 5-6 cent. 

2. parviHora. 

Cones very long, 20-30 cent. Young shoots covered ■with 
bro'^misli hairs. Stomata on all sides of the leaf. 

3. Lambertiana. 

I Cones not exceeding 12-15 cent. Shoots glabrous, glaucous, 

or purplish. Dorsal stomata absent ..... IV. 

i Cone-scales refiexed at the tips. V. 

I Cone-scales not refiexed at the ti]33.. VI. 

Seed-wing shorter than the seed. Leaves 8-10 cent. 

4. strobiformis. 

Seed-wing as long as the seed. Leaves 10-16 cent. 

5. Ayacuite. 

( Cones short oblong ,* scales roundish, wrinkled, 
i 6. scipioniformis. 

{ Cones elongate, cylindric-eonic . VII. 

/ Cones curved, somewhat pointed j scales rounded concave, 
j and scoop-like at the tips; shoots ultimately glabrous. 

J Leaves 8-10 cent. 7. Strobiis. 

t Scales pointed, with a projecting niiicro. VIII. 

: Herbaceous sboot covered with brown felted hair. Leaves 

< 4-10 cent. .. S. monticola, 

( Shoots glabrous ... IX. 

, Cones obiong-OYoid, straight. Leaves 6-8 cent. 

I 9. PenJie. 

i Cones ebmgate-cylindric, obtuse, often curved. Leaves 10~ 
^ 12 cent. 10. esccelsa. 
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X. 

XL 

XII. 

XIII, 

. XIV. 

XV. 

XVI. 

XVII. 

xvm. 

XIX. 


Sect. 2. Cembra. Spp. 11-13. 

f Coues CTlindric-conic ; scales gradually taperiug to a point, 
luostly reflexed. Leaves 8-9 cent. 11. koraiensis. 
Cones oblong ; scales not refiexed except those near tlie 

base. XL 

f Cones oblong; scales pointed, basal scales recurved. Leaves 

1 14-18 cent. 12. Armandi. 

Cones barrel-shaped, obtuse; scales rounded, basal scales 
I mostly not recurved. Leaves 4-8 cent. 

L. 13. Cembra. 


Division II. CRASSISQUAMJ3. 

A. Bad-scales membranous. Leaf-sheatlisdeciduous except 
at the extreme base; scales imbricate, often revolute. 

Sect. 3. Integrifolia:. Spp. 14-21. 

{ Leaf solitary, cylindric; scales of male flower 6. 

14. monopliylla. 

Leaves 1—1, usually B, 3-sided, smootli-edged or nearly so ; 

scales of male flower 4 .. XIIL 

f Seed-wing short or none.. XIV. 

^ Seed-wing as long as, or longer than the seed; scales of 

( male flower 4 ; dorsal stomata absent . XVIIL 

( Cone-scales ultimately recurved at the tip; dorsal stomata 

< absent... XV. 

i Cone-scales not recurved ; dorsal stomata present. XVL 
f Apopliysis deltoid at the base. Leaves 3-5 cent, 
i lo. Parry ana. 

j Apophysis transversely elliptic ; dorsal stomata absent. 

L 16. cembroides. 

f Leaf solitary. (»S?c 14. monophylla.l. 
j Leaves 2-3, 4 cent, long; scales of male flower 4. 
i 17. edulis. 

j Leaves o; scales of male flower 8-10; dorsal stmuata 
I present ..... XVII. 

i Male-flowers globose ; cone ovoid-oblong. Leaves B-~7 cent, 

18. albicanlis. 

Male flowers oblong; cone oblong-conic. Leaves 5-7 cent. 

19. fiexilis. 

I Umbo depressed. Leaves 4-5 cent. 20. Balfotoriana. 

I Umbo aristate. Leaves 4-5 cent. ,. 21. aristata. 


Sect. 4. Serratifoltjb. Spp. 22-25. 
Meristele elliptic in section; fibro-vascukr bundle simple. 

Baric white. Besin-canal marginal, 22. Bnngeana. 
Fibro-vascxdar bundle branched .. XX. 
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XXVIL i 


XXYIII 


^Tvesin-canals marginal. Leaves G-9 cent. 

2‘3, Gerardiana. 

j Resin-canals median. Leaves 4-7 cent. 

24. cliilnialiiiaiia. 

Resin-canals internal or median ? (imperfectly Imovni). 

25. Iiimalioltzii, 

B. Bud-scales tightly imhricatey siibcoriaceons. I .oaf- 
sheaths persistent; scales convolute^ membranous. 

Leaves *3—5, 3~sided. 

Beet. 5. iNDiCiE. Spp. 2G-28. 

{ Cone ovate-conic, 0-7 cent. Resin-canals marginal; meristelo 
elliptic ill section ; fibro-vascular bundle simple. 

2G. insularis. 

Fibro-vascular bundle branched . XXII. 

/Cone ovate-cniiie, 10-12 cent. Resin-canals marginal; 

. J meristele elliptic . 27. longifolia. 

) Cone ovoid, 4-6 cent. Resin-canals marginal; meristele 
' triangular . 28, Khasya. 

Sect. 0. Ponbehosje. Spp. 20-40. 

. j Cones siibterminal, usually large . XXIV. 

■* ) Cones lateral. XXV. 

^ Cones oblong-cylindric ; apophysis prominent, 4-o-sided; 

I umbo straight . 29. canariensis. 

, J Cones cylindric-conic; umbo recurved. Bark generally 
* j pale ; endoderm-rells o0-60 .... SO. ponderosa. 
Cones broadly ovoid. Bark piirplisli black; endoderm- 
^ cells 40. SI. ponderosa, var. Jeffrey!. 

. j Cones mostly large, 10-25 cent, long . XXVI. 

■ j Cones of medium size, less than 12 cent. long..,. XXIX. 

! Cones clustered, subsessile, persistent in many whorls along 
the branches. (Seealso 64. imiricata.) 32. attenuata. 

{tuherculata.) 

Cones solitary, in pairs or in single whorls. XXVII. 

{ Cones large, oblique, especially at the base. 

33. radiata. 
{insigins.) 

Cones large, symmetrical... XXVIIL 

fXips of the cone-seales passing abruptly into a stout, 
much-curved umbo; leaves dense, green, ascending or 

■ J spreading ... 34. Conlteri. 

* 1 Tips of the cone-scales passing gradually into a stout 
] subulate umbo; leaves thin, bluish, pendulous. 

I 35. Sabiniana. 
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XXIX. 

XXX.. 

XXXI. 

XXXIL 

XXXIII. 

XXXIV. 

XXXV. 

XXXVI. 

XXXVII. 

XXXVIII. 

XXXIX. 

XL. 


I Cones oblong or elongate-ovoid .. XXX. 

I Cones ovoid or broadly ovoid . XXX1. 

rCones 8-10 cent., oblong; umbo subulate. Leaves 18- 

24 cent.. 36. Taeda. 

Cones 4-8 cent., oblong-conic ; umbo depressed, miicronate. 

Leaves 12-20 cent. 37. Teocote. 

Cones oblong or ovate-oblong, 7-11 cent.; umbo flattisb or 
L depressed, tiibercled...... 38. patnla. 

/ Cones ovoid, opening early ; umbo prominent, subulate, 

) refiexed. Leaves 8-12 cent. 39. rigida. 

I Cones subgb’kbose or broadly ovoid, serotinous; umbo 
t minute. Leaves 10-20 cent. 40. serotina. 


Sect. 7. Filieoli.^. Spp. 41-47. 

rFesin-canals absent; meristele triangular. 

) 41. Donnell-Smitliii. 

CEesin-canals median .. XXXIII. 

rMeristele elliptic or transversely oblong. XXXIV, 

< Meristele triangular . XXXV. & XXXVI. 

v-Meristele circular . XXXVII. 


i Cones ovoid or ovoid-oblong. Leaves 3-5, 10-20 cent. ; 

slieatbs sliort . 42. Hartwegi. 

Cones oblong-conic, very variable in size, etc. Leaves 5, 
20' 30 cent.; sbealbs long. 43. Montezuma©. 

f Cones 20 cent. long. Leaves 20-30 cent. 

\ ' 44. filifolia. 

1 Cones 5-0 cent.: umbo slightly mucronate. Leaves 8-20 cent. 
( 45. leiophylla. 

I Cones very large, subglobose; scales witb stout subulate 
'I miicro . 40. Torreyana. 


j Cones 5-7 cent, long, oblong-conic; umbo short, subulate, 
j 47. aiizonica. 

Sect. 8. CuBEKSEs. spp. 48-52. 

j Leaves 3; meristele elliptic . XXXIX. 

] Leaves 5, rarely 3 {pccltistns) .. XL, 

{ Coneslateral, 8-15cent.,ovoid-conic; umbo rbomboid,-witb 

a short straight mucro.. 48. cubensis. 

Cones subterniinal .... XL. 

{ L^mbo terminating m a foliaceous process. Leaves 16-18 cent. 

49, occidentalis. 

Umbo not foliaceous ...... XLI, 
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^ Cones 15-2G cent., cylindric conic; umbo with a short re- 
I curved mucro. Leaves3,25-35 cent. 50. paliistris. 

XII i 10-12 cent., elongate ovoid; umbo short, deltoid. 

^1 Leaves 18-30 cent. 51. pseudostrobus. 

j Cones 5-10 cent., subglohose; umbo miiticous. Leaves 18- 
l 25 cent...* 52. oocarpa. 

Leaves 2, semiterete. 

Sect. 9. SiLTESTUES. Spp. 53-G2. 

(Cones lateral.......... XLIII. 

'I Cones siibtemunal ... XLIV. 

jf'Cones solitary or in pairs, ovoid or usually oblong-conic, 

1 Ion "-stalked, deflexed. Leaves 7-9 cent. 

XLIII. ^ 53. balepensis. 

j Cones often clustered, broadly ovoid, subsessile, horizontal or 
ascending. Leaves 12-18 cent. .. 54. brnttia, 

j Leaves more than 10 cent, long. XLV. 

XLl\ . }gsg xo cent, long .. XLYI. 

Cones elongate, ovoid-conic; apophysis prominent, pyramidal. 

Leaves 18-20 cent. 55. Merkusii. 

XLY. i Cones broadly ovoid-conic ; apophysis llattened ; umbo 
depressed. Leaves 14-18 cent., slender. 

\ 5G. Massoniana. 

/ Low tree, generally shrubby, sometimes prostrate; leaves 

J deep green. Cones ovoid or ovoid-conic, 3-5 cent. 

) 57. montana. 

I Tall trees..... XLVH. 

! Cones 10-12 cent., broadly ovoid; apophysis prominent. 
Seed-wing narrow or absent .... 58. Pinea, 

Cones less than 10 cent, long, ovoid or ovoid-conic. Seed¬ 
wing conspicuous... XLVIII. 

i Leaf-buds oblong, distinctly apiculate; apophysis trans¬ 
versely oblong, muticoiis. Leaves 10-16 cent. 

59. resmosa. 

Leaf-buds oblong acute, shortly apiculate. XLIX. 

, Cones ovoid or ovoid-conic, acute; apophysis subrhomboiJ, 

I flattened or prominent, upper border ovate, acute. Leaves 
I green beneath, glaucous at the sides, 3-8 cent, long. 

60. silvestris. 

Cones ovoid, acute or obtuse; apophysis transversely 

^ oblong, sinuous ....... L. 

/Cones ovoid, 3-4 cent, long; apophysis cushion-shaped, 

I striated, upper border irregularly iobed; umbo deeply 

depressed. Leaves 7-8 cent. 61. Henryi, 

Cones 4-5 cent.: apophysis not striated, obscurely Iobed; 

, umbo prominent. Leaves 6-10 cent. 62. densifiora. 
JOUE5.—BOTANY, TOL. XXXY. 2 X 


XLVIII. 


XLIX.^ 
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Sect. 10. Pinaster. Spp, 03-73, 


[ Cones lateral. PIP 

I Cones terminal. LYIIL 


j Cones serotinous .., 

I Cones not serotinons 

i Cones small, oblong-conic, ciiiTed, turned upwards parallel 
until the branches. Leaues 3-5 cent. 63. divaricata. 

(Bm2/LSta7ia.) 

Cones horizontal or dedexed. LIV. 


PUP 

PV. 


f 

PIV.^ 

I 


Cones oblong, persistent on the old branches; apophyses 
obscurely 4-sided, ending abruptly in a stout subulate 
umbo. Peaves 10-16 cent. 04, muricata. 

Cones conic, persistent, often ultimately embedded in the 
branch; umbo deltoid-subulate. Peaves slender, 5-10 
cent. Go. clausa. 


PV.^ 


^Cones clustered, persistent, 12-18 cent, conic; apophysis 
pyramidal; nmbo stout, compressed. Peaves 12-20 cent. 

66. maritima. 
(F2/2asi!e7'.) 

Cones clustered, persistent, roundish oblong; apophysis 
tapering gradually into a stout subulate umbo. Peaves 

5-6 cent. 67. ptingens. 

Cones not exceeding 10 cent... LTI. 


i Cones subsessile in pairs, oblong-conic, 5-7 cent.; mucro 

subulate. Peaves 5-8 cent. 68. viigiuiana. 

(mop.<t.) 

Mucro minute..... LVIL 


/Cones 4-5 cent, ovoid or oblong-oroid. Peaves slender, 

I 7-8 cent. ... 69. glabra. 

LVIL i Cones 6-7 cent, solitary, oblong-conic. Leaves slender, 

j 8-10 cent... 70. ecbinata. 

I [mitis, variahiiis.) 


f Cones in pairs or solitary, rarely clustered. Leaf-buds 
LVIII, I apiculate. Leaves variable .... 71. Laricio. 

(Leaf-buds acute, not apiculate. LIX. 

/ Cones 5-7 cent., ovoid-conic. Bud-scales silvery. Leaves 

LIX ^ *.'. Tbunbergiana. 

* 1 Cones oblong-conic, 6-7 cent. Bud-scales brown. Leaves 
t 6-6 cent.. 73. contorta. 
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Imperfectly-known Species (see pos^). 
P. recurvata, JRotvlee. 

P. yminanensis, Franehet. 

P. vermiciilaris, Janice. 

P. leucosperma, Maxbnoivicz. 

P. eldarica, Medicejeici. 


Incidental Eemarks on the Species oe Pines. 

The species hereinafter referred to are for the most part named 
in accordance with Parlatore’s monograph in De Candolle’s 
‘ Prodromus,’ Yvi. fasc. 2 (1S6S), Engelmann’s “ Eevision ” in the 
* Transactions of the Academy of St. Louis ’ (1880), and, to a 
less extent, in conforaiity with Sargent’s ‘ Silva ’ (1897). Pull 
descriptions, synonyms, and references to figures are given in 
those works, which it is not necessary to repeat here. The 
excellent figures in Loudon’s ‘ EncyclopsBdia of Trees and Shrubs ’ 
(1842) should be consulted by all students, as well as those given 
in the ‘Journal of the Horticultural Society,’ vol. i. (1846), vol. ii. 
(1847), voL iv. (1849), the ‘PinetumEritannicum,’the ‘ Gardeners’ 
Chronicle,’ and the more recent publications of Eeissner and 
Veiteh. It is desirable to repeat that Parlatore treated the genus 
in a much wider sense than is here done, embracing indeed in 
his Finns almost all the Abietinese, so that the present remarks 
apply only to his subgenus Finns. The additions and changes 
that have become necessary are given under the head of individual 
species. Eeferences to the more recent literature will also be 
found under the same headings. 

1. P. PENTAPHTLLA, the Goyo Matsu of the Japanese, w^as first 
described by Mayr in his ^ Monographie der Abietineen des Japan~ 
iselien Eeiches ’ (1890), tab. vi. fig. 20. It was found growing 
wild in the mountains of Central Japan, and is the Japanese 
analogue of the North-east American F. Sfrobus. 

The triangular leaves have a circular or sometimes a three- 
sided iiieristele wdth a single fibro-vascnlar bundle. The endo- 
derm-layer consists of about a dozen large cells. The resin- 
canals are subepidermal, i. e. marginal. The cones in the Abbe 
Faurie’s specimens are about 3 inches long, subsessile, spreading, 
oblong-conic; scales roundish in outline, flattish. The bark is 
studded with black tubercles. 


2x2 
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It never forms separate forests,but grows lialfway up tbe moun¬ 
tains intermixed witb deciduous trees {Faurie in herb. Paris). 

2. Pir^'us PAEViFLOEA, Slehold ^ Zuccarini. 

A well-known Japanese species, sometimes referred to tbe 
section Cembra, but tbe resin-canals are marginal. 

Tbe young sboots, in tbe cultivated trees, are usually hairy, 
destitute of leaves at tbe base, and possess a double ring of resin- 
canals in tbe cortex. The buds are cylindric-obtiise with lanceolate 
brown scales. The three-sided leaves have a circular meristele 
and an undivided vascular bundle. Tbe dorsal side is flattish or 
slightly convex, green, witbout stomata, tbe two lateral faces 
slightly concave, glaucous. Tbe resin-canals are marginal, with¬ 
out a sheath of stereoine-cells. Tbe eiidoderm-Iayer consists of 
about 20 cells. Cotyledons 8-10. In cultivation it produces 
abundance of Oemlra-like cones. 

In addition to tbe older literature cited in the text-books it 
may be well to cite the more recent publications of Mayr, Monog. 
Abiet. Japan. (1890) p. 76, t, 5, and Syme in Gard. Cbron. (1878) 
p. 624, f. 103. 

3. P. Lambeetiai^a, Sargent, Silva, xl (1897) p. 27, 

t. 542. 

Tbe history of tbe discovery of this noble Pine is given in a 
communication from Douglas in tbe ‘ Companion ’ to the Bota¬ 
nical Magazine, ii. pp. 92 & 130 (1836). The species had been 
already published in the Transactions of the Linnean Society, xv. 
p. 500 (1827). The type-specimen is in tbe Kew berbariuin. 

The resin-canals in the primordial leaves are marginal (PL 23. 
fig. 9), the endoderm is feebly developed, and tbe fibro-vascular 
bundle unbrancbed. In tbe adult leaves the canals are sometimes 
median, sometimes marginal, the endoderm-cells well-developed, 
about 28-32, and tbe fibro-vascular bundle branched. See J. 
D. Hooker, in Card. Cbron., Jan. 3 (1885), p. 15, f. 1. 

The stomata occur on all three of the leaf-surfaces. Tbe bracts 
of the male flower are 8-10 in number, according to Sargent. 
Cotyledons 12-15. 

4. P. STEOBIFOEMIS, Fngelmami', Sargent, Silva, xi. (1897) 
p. 33, tab. 544. 

P. Agamife, Parlatore pro parte. 

This species is distinguished from F, Agaouite, by Sargent, on 
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account of the different form of tlie cone-scales and tbe shorter 
seed-wing. So far as I have seen, the leaves are iisiiallj much 
shorter than in P. J^acuite, denticulate at the edges, though 
figured hj Sargent as entire; the cones are also shorter, obtusely 
cylindric rather than conic, with the cone-scales rounded obtuse 
at the recurved tips, and with nearly wingless seeds. 

It is a native of the mountains of Northern x4.rizona and of 
Chihuahua, at elevations of from 6000-8000 ft., usually growing 
singly. 

5. Pi^-Tjs Atacuite, JEJirenhejy, 

This is a five-leaved Pine with long slender leaves, and usually 
with elongated cones. The cone-scales generally taper towards 
the apex and are there strongly recurved. The young shoots in 
the cultivated trees are generally covered writh down, devoid of 
leaves at the base, hut sometimes clothed with leaf-fascicles. 
The resin-canals are marginal, the stereome-cells abundant 
beneath the epidermis and around the resin-canals. Engelmann, 
how^ever, describes them as few in number and not present around 
the ducts. The meristele is circular in section, and the fibro- 
vascular bundle unbranched. The endoderm-celis are about 2T 
ill number. The stomata are in four rows on the sides, but not 
on the back of the leaf. The wing of the seed is as long or 
longer than the seed itself. Cotyledons 12-15. 

The species is a native of the mountains of Northern Mexico 
and perhaps to the mountains of Southern Arizona. It seems 
more probable, as Sargent has pointed out, that tlie Arizona tree 
is a distinct species, with very narrow wings to the seed, and which 
he refers to P. strohiformis of Engelmann. 

6. P. sciPiOKiEOEMis (§ Strobus), Masters, in Bull. Seri. 
Boissier, April 189S, p. 270. 

This is one of Dr. Henryks discoveries in Hupeh. It is one of 
the Strobus section, with oblong-obtuse cones, 3-5 eentim. long, 
resembling a short stick, w^hence the name. 

The resill-canals are subepidermaL There are 4 or 5 rows of 
stomata on the sides of the leaf, but none on the dorsum. 

7. P. Strobus, Linn.; Bargent, Silva, xi. (1897) p. 17, t. 53S; 
Britton Brown, Illustrated Flora of the S. Un itedStates, Canada, 
etc., i. (1896) p. 51, fig.; Beissner, Sandlucli, ed. 2, p. 290. 

To the description of this well-known Pine, of which an authen- 
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ticated specimen is to be found in Linneeiis^s herbarium, tliere is 
little that need be added. 

In the seedlings examined by me the caulicle or, as it is now 
generally called, the hypocotyl, is remarkable for tapering upwards. 
How far this is characteristic remains to be seen. The herbaceous 
shoots are slender, greenish, covered with fine w'hite setse, and 
destitute of leaves at the base. The leaves have two rows of 
stomata on the sides, hut none on the hack, they are triangular 
in section, with the cells of the mesophyll sinuous. The marginal 
resin-canals are surrounded by a sheath of stereome-cells. The 
meristele is circular in section, and the fibro-vascular bundle 
unbranched. The endoderm consists of about 20 cells. 

The leaves of this species are softer and less rigid than those 
of Binm monticolay which represents it on the Pacific side of the 
American continent, and they are stouter and not so long as in 
the Himalayan excelsa^ to which it is also nearly allied. 

The scales of the cone are scoop-like at the tips, more so than 
in either P. moniicola or P. excelsa, and the lowermost cone- 
scales are often more or less recurved. 

The cotyledons vary in number from 7 to 14. 

In the Natural History Museum (British Museum) is a speci¬ 
men from N. California collected by Lemmon and named moiiticola. 
The size and shape of the cone are indeed those of moniicola^ 
but the tips of the scales are rounded and recurved, resembling 
in this particular the P. strohiformis of Sargent from Arizona 
(see mite, p. 578). 

8- PiNirs MONTICOLA, Z>. Doii', Sargent, Silva, xi. (1897) 
p. 23, tabb. 540, 541. 

In the herbaceous shoots of this species, whitish, capitate, 
glandular hairs are intermingled with the whitish or brownish 
setsB which beset the brownish surface. 

Engelmann describes the resin-canals as peripheral and not 
encircled by strengthening cells,but in some of the wild specimens 
examined by me I have seen stereome-cells surrounding the 
canals. 

The leaves are triangular in section, with a circular meristele 
separated from the cortex by an endoderm-layer of 25-28 cells. 
The fibro-vascular bundle is iinbranched. There are three rows 
of stomata on the sides of the leaf. The cone-scales are flatter 
and less scoop-like than in P. Strohm- Cotyledons 6-9. 
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9. PizsTs Peuke, Grhebacli, SpiciL FL FumeL ii. p. 849 ^1848); 
Boissie}% FL Orient, v. (1884) p, 608. 

This species, natire to the mountains of Macedonia, Monte¬ 
negro, Servia, and Bulgaria, where it occurs scattered among 
Spruce Pirs, was at first considered to be conspecific with the 
Himalayan F, eosceha. The evidence that they may have origi¬ 
nated from the same stock is strong, but the shorter leaves, 
shorter cone-stalks, thicker shorter cones, and sinuously-veined 
seed-wdngs of P. Feuhe now suffice to distinguish it from 
P. excelsa. (See Masters, in Gard. Cbron., Feb. 24, 1883, p. 244, 
f. 34.) 

The young shoots are glabrous, green, and destitute of leaves 
near the base. The primordial leaves are membranous, brown, 
lanceolate-acuminate. The adult leaves are aggregated into 
ascending, weclge-shaped tufts, whilst those of excelsa are usually 
decurved. The resin-canals are marginal, surrounded by stereome- 
cells, and have the same structure as in P. excelsa. The leaves 
are three-sided, with no stomata on the convex dorsum, and with 
a circular meristele (in section). The resinous buds are ovate- 
acuminate. The male flowers, hitherto undescribed, are arranged 
in clusters. Each is about 8-10 mill, long, 3 mill, broad, orange- 
yellow^ flushed with pink. Anthers shortly mucronate or miiticous, 
devoid of the laciniate crest which characterizes the anthers of 
P. excelsa. The cones, which Grisebach describes as erect, are 
only so in the young state, when mature they are deflexecL 
The cone-scales are rounded, wdth a small blunt point, and the 
wing of the seed is longer than the seed itself and traversed wifch 
sinuous veins. Grisebach, probably by inadvertence, described 
the seeds as exalate. Cotyledons 9M0. 

10. P. EXCELSA, Wallicli ; Hoolcer, FI. Brit, Lidia, v. (1890) 
p. 651 ; Collett., Flora Sivilensis (1902), p. 485, fig. 157 ; Brandis, 
Forest Flora, p. 510; Gamble, Manual of Indian Timbers, ed, 2 
(1902), p. 704. 

A tree, very variable in habit as seen in cultivation. The 
herbaceous shoots are glabrous, naked at the base, and the cone- 
scales are remarkably broad near the apex. It is described in 
almost all the text-books and is w'ell figured in the ‘ Gardeners’ 
Chronicle,’ February 24, 1883.' The seed-wung is twice the 
length of the seed itself. The leaves are three-sided with marginal 
resin-canals, meristele circular in section, and the fibro-vascuhir 
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bundle iinbranclied. There are fire rows of stomata on tbe two 
sides of the leaf and none on the dorsum. The cells of the.- 
mesophyll have plicated walls. Cotyledons 8-12. 

It extends, with few interruptions, along the Himalayas Cjej*oni 
Afghanistan to Bhutan, and its value as a timber tree is 
brought out by Gamble, L c. ^ 


11. PiNUS KOBAIEK’SIS, 8ieK et ZuGG. ; iirtyr, Mon. Ahiet. 

(1890) p. 73, t. 5, t. 6. f. 18; Gard^ Ohron. 1903; BeissA^'^ 
MandhucJi, p. 280, fig. 68. 

A Pine of the Ceinhra section, native of Corea, Central Ciiin^ 
Japan f, and Hamtschatka. It has been confounded in bookj 
and herbaria with P. parvifiora; but the reain-canals are medial^ 
and the cones are more elongate, vrith the scales tapering toward^*^ 
the ends and often recurved. The herbaceous shoots are somcl^ 
what woolly, devoid of leaves at the base. The leaves aretlire^, 
sided, with no stomata on the dorsum, with little or no hypoderij^ 
the raeristele roundish or obscurely triangular, the endoderm-layt^^ 
of about 20 cells, and the fibro-vascular bundle unhranched 
The cells of the mesophyll are plicate. 

The male flowers are in clusters, each ovoid-oblong, abou., 

2 cent, long, pinkish violet; anther-lobes not crested. The youni^ 
female flowers are purple; the seeds wingless or nearly so. ’ 

It has been lately introduced from West Hupeh by Wilson, ® 
no. 597! and is figured in the ‘ Gardeners^ Chronicle’ (1903), i. 
figs. 18,19, p. 34 


12. P. Aemai^di, Brandtef^ in Bonv. Arcliiv. du 3Ii{se 11721 ^ 
tom. vii. (1884) tab. 12, p. 285. 

*‘This is a five-leaved Pine of the Cemhra section, witli smooth 
bark, slender leaves, and oblong cones. It differs from P. korai-^ 
ends in the cones being broader in proportion to their length 
and in the cone-scales not being reflexed at the tips. From 
P. parviflora it differs in its longer leaves, larger cones, and 
wingless seeds. 

“ The branches are smooth, greyish in colour, the pale green 
leaves in tufts of five, with a very short deciduous sheath. Each 
leaf is about 14 to 15 cent, in length, three-sided, serrulate, tri¬ 
angular in section, with the resin-canals median. There are no 
stomata on the dorsum. The section of the central vascular 
cylinder or meristele is circular, and the fibro-vascular bundle is 
unbranched. The endoderm-cells are about 26 in number. The 
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male flowers figured by Beissner are cylindric-oblong, each about 
2 cent. long. The anther-scale is notched. The stalked cones 
are 10 to 11 cent, long, 4 to 5 cent, broad, oblong-obtuse, not 
tapering much either at the base or at the apex. The cone- 
scales increase in size gradually from the base to the middle of 
the cone, are slightly thickened at the tips, the upper exposed 
portions broadly ovate-acute, somewhat triangular^ slightly 
pointed, and not reflexed. The seeds are wingless and edible. 
The whole cone has much the appearance of that of the 
jN'.W. American P.flexilis. 

“ThisPine has heeii met with in Chensi, the TsiiiliiigMountains, 
David ! Szechuen, Farges ! Yunnan, Delavag ! Wilson ! but, so 
far as is at present known, does not occur in Japan. 

“ Pranchet suggests, and not without reason, that the cone 
figured as that of P. ^arvifiora by Murray in The Pines and 
Pirs of Japan ’ (1863), p. 12, fig. 13, may really have belonged to 
the species now known as P. ArmandiF —Mast, in Gard. Chrou. 
1903, Jan. 31, p. 66, figs. 30, 31, 

13. PiNUS Cembea, Linnceus. 

There is little to be added to the description of this well- 
known species, a specimen of which is preserved in the Linnseaii 
herbarium. It is interesting to compare the form of the coty¬ 
ledons and the primordial leaves with that of the adult leaves. 
In the cotyledons the section is triangular, two sides being 
much longer than the base, there is little or no hypoderni, and 
the resin-canals are near to the margins. The primordial leaf is 
three-sided, with the base of the triangle as long as the two other 
sides, and tbe resin-canals distinctly median. In the adult form 
the leaf-section is triangular with equal sides, but the dorsum is 
more convex than the sides and has no stomata. The section of 
the meristele is circular and the resin-canals are median. The 
cells of the endoderm number about 20. The cells of the meso- 
phyll are only slightly or not plicated (see PL 20. fig. 2). 

The herbaceous shoots are greenish, puberulous, or in native 
specimens even shaggy, with fawn-coloured hairs, and clothed to 
the base with leaf-fascicles. 

The anthers are muticous and their colour, like that of the 
perulifi, is variable, ranging from %vhitish to reddish violet. 

Ill the young cones the bracts are almost quite distinct from 
the scale, although a single fibro-vasciilar bundle supplies both 
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by brandling above and sending one braneli to the bract, whilst 
tbe other enters the scale. The central woody core of the ripe 
cone is spindle-shaped. Cotyledons S~14. 

In some parts of the Swiss Alps, as near Zermatt, where the 
tree reaches to within a short distance of the snow-line, this 
species appears to be gradually dying out, and no steps seem to 
be taken to preserve so valuable a tree. 

The species has a very wide distribution ; but it is possible 
that some forms usually included within its limitations are really 
distinct. Thus, Majr says that the var. pmnila is a distinct 
species having marginal, not cental resin-canals j whilst the 
Pmiis mandsliiirica of Euprecht, also referred to this species, is 
considered by Maximowicz to be referable to -P. Jcoraiensis (see 
Melanges Biolog. xi-). 

14. PiOTS M 02 s 0 PHXLLA, Torrep; Bargent^ Silva, xi. (1807) 
p« 51, t. 5 d1. 

This, which is equivalent to the P. Fremontiana of Eiidlieher. 
is a native of Nevada, TFtah, San Diego, California, Arizona, and 
the northern slopes of the San Bernardino Mts. It is remarkable 
for its leaves standing singly, and not in tutts. Various expla¬ 
nations have been offered of this peculiarity. In the ‘ Annals of 
Botany,’ ii. (1888), I have given reasons for supposing that the 
single leaf is truly a leaf in structure and position, and that its 
isolation is due to the arrested development of its companion 
leaf. Occasionally this second leaf passes on to its full develop¬ 
ment, when a two-leaved fascicle results. 

The cells of the mesophyli have infolded undulating processes. 
Tlie resin-canals are marginal, surrounded by strengthening cells, 
and the meristele is circular in section, with an unbranchedfibro- 
vasciilar bundle. The endoderm-layer consists of about 50 cells 
(PI, 21. fig. 4). The cylindrical form of tiie leaf and of the 
stele are evidently due to the development of the leaf when not 
restricted hy contact with its fellow leaf. The bracts sur¬ 
rounding the male flowers are six in number {Sa^rgent), 

The apophysis of the cone-scales is convex, shining chestnut- 
brown, with an elliptical grey umbo. Cotyledons 8-10. 

In cultivation adventitious shoots or “novelli,” bearing flattish 
primordial leaves sometimes called sguamc^ fulcrantes, are occa¬ 
sionally produced from the lower branches. 

An interesting account, with illustrations, was given of this 
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tree as growing on tlie mountains o£ Nevada, by Sir Joseph 
Hooker in the ^ Gardeners* Chronicle,’ July 31, 18SG. 

It has been considered by some that Fmtcs ^nonoj^liylla and 
P. edulis constitute one species, and that P. monoph/lla is a 
dwarf and depauperate form of P. edulis (see Meehan in ^ Bulletin 
of the Torrey Botanical Club,’ August 1885, p. 81). But, for 
reasons given in Sargent’s ‘ Silva,’ xi. (1897) p. 51, it seems better 
to keep the twm distinct, as they grow for the most part in dif¬ 
ferent districts and no intermediate forms have been discovered. 

15. Pixus Paebyai^'A, Ungelmann (1862), not of Gordon. 

This specdes is called by Sargent (Silva, xi. (1897) p. 43, 

tab. 549) P. guadrifolia^ thus adopting the name applied by 
Sudworth in 1897. The three-sided leaves have marginal resin- 
canals, no dorsal stomata, a circular meristele surrounded by an 
endoderm-layer of 20 or more cells, and the fibro-vascular bundle 
is unbranched. The mesophy 11-cells have plicate walls. The 
bracts of the male flower are only four in number, according 
to Sargent. 

It is remarkable for the abundance and long duration of tbe 
primordial leaves and their beautiful bluish colour. (See fig. 1, 
p. 585.) 

The apophyses of the ripe cone are strongly revolute and the 
seeds wingless. Cotyledons 8. 

It is a native of the arid mountain districts of Southern Cali¬ 
fornia near the Mexican frontier. 

The P. Farryana of Gordon is a form of P. gfonderosa, 

16. P. CEMBEOIBES, Zuccavinl (1832); Sargent^ Silva, xL 
(1897) p. 47, tab. 550. 

In this species the eaulicle is very stout, about 75 mill, 
long, erect, greyish browm. The primary leaves are crowded, 
spreading, linear, 25-35 mill, long, mucronate, obscurely 
serrulate. The three-sided leaves have marginal resin-canals 
and no dorsal stomata. The endoderm consists of about 16-20 
cells surrounding a circular meristele with a single fibro-vascular 
bundle. The cells of the mesophyll have plicated walls. The 
shoots are glaucous and not fluted, clothed to the base with leaf- 
fascicles. The buds, which are ovoid-oblong, pointed, are late to 
expand in spring. The male flowers are in racemose clusters, 
each flower being surrounded by four bracts only, and the seeds 
devoid of wings. The apophyses are recurved, but not so much 
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closely allied, ill its sliorter, tliicker leaves wliicli kear stomata on 
tlxe dorsal side. It is, indeed, so near to eemlroides that 

I should have included it under that species, hut that those who 
have had the opportunity of seeing both species in their native 
localities keep them distinct. Hewherry and Meehan, in the 
‘ Bulletin of the Torrey Botanical Club ’ (1885), vol. xii. pp. 50, 
81, consider P. monophylla (ante^ p. 584) to be a dwarfed and 
depauperate form of P. edulis, but in this opinion I find it bard 
to concur. See Masters in ‘ Gardeners’ Chronicle ’ (ISTov. 5, 
1892) p. 563. 

The leaves are three-sided, with a thick hypoderm, iiiesophy 11- 
cells plicated, marginal resin-canals, a circular meristele 
surrounded by an endoderm-layer of about 18-20 cells. The 
fibro-vascular bundle is unbranehed. The male inflorescence is 
suhglobose or oblong, the individual flowers 5-7 mill, long, each 
protected by four bracts. In the young cone the apophysis is 
convex, wu‘th a prominent umbo. The cotyledons number from 
7-10. 


18. PiTifUS ALBICATJLIS, JEngelmann ; Sargent, Silva, xi. (1897) 
p. 39, t. 548. 

This species is a native of the Eocky Mountains, British 
Columbia, Oregon, and California as far south as the San 
Bernardino Mountains {Sargent). The leaves have dorsal 
stomata and a double layer of hypoderm, which affords protection 
in the exposed situations in which it grows. The resin-canals 
are marginal; the mesophyll-cells are plicated. The endoderm 
consists of about 30 cells, and the meristele is circular in section. 
The male flowers have 8-10 bracts at the base {Engelmann). 
The connective of the anther is revolute, laciniate or reduced to 
a simple point. 

Engelmann at one time considered it a form of F.Jlexilis, but 
this grows at lower elevations and in different districts. The 
male flowers of P. alhicauJis, moreover, are thicker and rounder 
than in flexilis, and the cone-scales are thicker at the tips 
and more abruptly subulate-mucrouate. Both have nearly 
■wingless seeds. Sir Joseph Hooker, in the ‘ Gardeners’ Chronicle,’ 
«Tune 27, 1885, describes and figures the remarkable eflect of the 
blasts of sand in scoring and polishing the exposed wood of 
this tree. 
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19. Pijsus ELESiLis, James (1828); Sargent^ Silva, xl (1897) 
p. 35, t. 546. 

A moimtain Pine, occupying a vast area on tlie eastward slope 
of the Rocky Mountains, extending to New Mexico, Texas, 
Arizona, &c. The herbaceous shoots, as seen in cultivated 
specimens, are terete, purplish, glabrous, or beset with glandular 
hairs, and having a single row of resin-canals in the cortex. 
The resin-canals of the leaves are described and figured as 
marginal, but they are sometimes to be found in the mesopliyll. 
The endoderm-layer consists of about 30 cells; the ineristele is 
circular, with an unhraiiched fibro-vascalar bundle. The cells of 
the mesophyll have folded walls. Stomata occur on the dorsum 
of the leaf, 

A young cone is figured in the ‘ Gardeners’ Chronicle ’ (1875), 
p. 356. The male flowers are surrounded by 8-10 bracts 
( Engehnann). 

The cones at first spread horizontally, but ultimately become 
deflected. In the mature condition the scales, like those of 
P. Lamlertuma, are equally thickened on both sides near the 
tip, and spread horizontally. 

This species is intermediate, in some respects, between the 
Strobus and Cembra sections, having (usually) the marginal 
resin-canals of Sfrohus and the nearly wingless seeds of Gemhra. 
The woody core, or axis of the cone, is narrower and more 
elongate than in the European Cemhra. Cotyledons 8-9. 

20. P. BALFOUKiAisrA, A . Murray ; Sargent, Silva, xi. (1897) 
p. 59, t. 553. 

This species occurs on the mountains of North California, 
and is remarkable for its dense tufts of foliage. The leaves are 
short, curved, three-sided, wdth no stomata on the dorsum, they 
have a double layer of hypodertn, marginal resin-canals, and an 
endoderm layer of about 20 cells, encircling a single bundle 
traversing a circular merisiele. The mesophjlJ-cells are plicate. 
The male flowers, according to Sargent, have only four scales at 
the base. The cones are pendent, about 12 cent, long, elongate, 
conic, curved; apophysis rhomboid, convex; umbo depressed, 
almost muticous. Seeds marked with violet spots. Wing of 
seed obliquely oblong, much exceeding the seed itself. (See 
Gard. Chroin, March 11, 1876, p. 832.) Cotyledons 5. 



590 


DE. M. T. MASTEKS : aENEEAL TIEW 


21. PixxTs AETSTATA, Engelmami; Sargeiit^ Silva, xL (1897) 
p. 63, tab. 554 

The prbcipal difference between this species, if species it be, 
and P. Balfouriana resides in tbe cones, wbieb are somewhat 
smaller, oToid-conic rather than oblong-conic, their apophyses 
less prominent, and proyided with a long, slender awn. The 
seed-wings also are smaller and less oblique. In P- aristaia there 
is usually only one resin-canal immediately beneath the epi¬ 
dermis in the centre of the dorsum of the leaf, whilst in 
Balfouriana there are two, in the centre of the mesopliyll, or 
beneath the epidermis. [See also A. Murray, in G-ard. Chron., 
Oct* 30, 1875.] The cotyledons are 6-8. 

22. P. PuE'GEAS'A, Zuccarini. Cfr, Masters, in Journ. Lion. 
Soc., Bot. vol. xxTi. (1902) p. 549, for bibliographical references. 

A curious species occurring on the mountains of North China 
and also in Hupeh and Shensi. 

The bark of mature specimens is milky-white. The leaf- 
sheaths are deciduous; the leaves in tufts of 3, each 6-8 cent, 
long, three-sided, obscurely serrulated, dorsum convex, without 
stomata, sides flattisb, with 4-5 rows of stomata; transverse 
section elliptic, slightly keeled anteriorly, acute at the angles; 
hypoderm in a single layer; cortex or mesopbyll of several layers 
of straight walled (not infolded) cells, the innermost ohlong, 
radiating from the centre; endoderm-cells about 22, oblong; 
resin-canals marginal, surrounded by stereome-cells, meristele 
elliptic in section, fibro-vascular bundle unbranched (see PI. 23. 
dg. 10). Cones oblong-conic, apophysis wrinkled, umbo curved, 
subulate. Male dowers capitate, each flower about 25 mill. long. 
Cotyledons 11-12, 

The tree is cultivated at Kew, where it has produced cones. 

23. P. Geraemana, WallicJi; Barlatore, in BG, Frod, xvi.® 
p. 391; Brandis, Forest Fiord, t. 67 ; BCoolc, f, in Flora 
Brit. India, v. p. 652; Gainhle, Indian Timbers, ed. 2 (1902), 
p. 709. 

In this curious Pine the hark flakes off in irregular slabs, as 
in the Plane-tree {Flatanm). Its edible nuts are largely used 
as food by the natives of Afghanistan. Eeference to it wull he 
found in the late Surgeon-Major Aitchisoffs paper on the Plora 
of tbe Huram Yalley, in the Journal of the Linnean Society, 
vol. xviii.; and in Huthie’s Report of a Tour in Kashmir (1893). 
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The leaves are in threes, each 3-sided, dorsum convex, without 
stomata, sides concave, with 4-5 rows of stomata, resin-canals 
marginal ; meristele elliptic or circular in section, with an 
uiibranched vascular bundle. The number of the cotyledons 
varies from 3 to S. 

2-f, PxNUS cniHUAHUANA, ’Eurjelmaun \ Bargent^ xi. 

(1897) p. 85, t. 566. 

This tree is a native of the mountains of Northern Mexico, as 
well as New Mexico and Arizona. The leaves are in groups 
of three, -with median resin-canals. The endoderm-layer consists 
of 30-40 cells, and the circular or elliptical meristele comprises 
a branched bundle. The niesopliy 11-cells are plicated. The 
sheaths are deciduous. The male flowers racemose. The ripe 
cones are oblong-ovoid or ovoid-conic, not unlike those of 
P. Laricio, The apophyses are flattish, grey, with the upper 
edge lancet-shaped. The umbo is depressed, at first mucroiui- 
late. Engelmanii notes that this species matures its cones only 
in the third year, a peculiarity which it shares with the Stoue- 
Pine (P. Finea) of the Mediterraneau district. 

25. P. Lumholtzii, P. L. Bohlnson 4' L. Fernald^ Fro- 
ceedmgB of the American Academy of Arts and Sciences^ vol. xxx. 
August 27 (1894), p. 122 j BcrlbneFs Magazine, xvi. p. 38. 

Of this species I have seen only incomplete specimens. It 
was collected near Coloradas in the course of an archseological 
expedition to N.W. Mexico. The pendulous leaves are said to 
be in groups of three with the sheaths quite obsolete. The cones 
were not seen. In section the leaves are three-sided, dorsum 
convex, sides concave. Eesiu-caual median. Meristele oblong 
in section. 

26. P. INSULARXS, EndllcJier; P. Yillar, in Blanco, FI. Filip. 
ed. 3, Fov. App. p. 212, t. 453; Vidal, Bluops, Fanu y Gen. FL 
Lenos FilipAtlas, t. 98. fig. C. 

A species native of the Philippines, wdth long slender leaves, 
3 in a sheath, the scales of which are thin and membranous but 
persistent, the innermost are deeply fringed. In section the 
leaves are three-sided, with a convex dorsum and two concave 
lateral surfaces meeting anteriorly in a prominent ridge. There 
is a single layer of hypoderm, in contact with which are two 
resin-canals. The cells of the mesophyll have infolded walls. 

LINN. JOUKN.—BOTANV, VOL. XXXV. 2 X 
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The merlstele is elliptic, or slightly three-sided, with an. iiii- 
hranched himdle. The cones arc shortly stalked, deflexed, oblong- 
conic, 5-7 cent, long; the scales have a tumid aj^ophysis and an 
elliptic umbo. 

27. PiNUS LONGTFOLiA, Hoxhurgli ; <7. D. Iloolccr, m FL Brit. 
Ind. V. p. 652, and in Ilimctlayan JoiirnaJs^ i. p. 100; Gamhle^ 
Mem. Ind. Timlers^ ed. 2, p. 70G; Collett, FL Simlensis (1902), 
p. 4S5, %. 158. 

A species native of the JN'orth-’West Himalaya and Sikkim, 
but not extending into Afghanistan according to Aitchison 
(Journal of Linnean Society, Pot. xix. pt. 2, p. 142). 

The very long, decurved leaves are ari'anged in tufts of 3; 
in section they are seen to be three-sided, with a convex dorsum 
and two flattish or slightly concave sides meeting in a prominent 
anterior ridge. The hypoderm is in two rows, with wedge- 
shaped projections, and the resin-canals, when present, wdiich is 
not always tlie case, marginal. The cell-walls of the mesophyll 
are slightly infolded. The endoderm-cells, about 40 in number, 
are large and ovoid ; tbe meristele is elliptic or subtriangular in 
section, enclosing a branched vascular bundle. The male 
flowers are cjlindric-oblong, arranged in corymbose clusters. 
The cones resemble those of P. ca7iarien$js or P. Pinaster, with 
tumid, recurved apophyses, and an umho with a short slender 
curved mucro. The seeds are 10-12 mill, long, elliptic, greyish 
with lilac-coloured stripes. The long oblong wing soon falls off. 

28. P. Kiiasvx, FoyleIIoolc. f. in FL Frit. Ind. r. p. 652 
(188S); Brandis, Forest Flora, p. 508 ; Gamble, Man, Indian 
Timbers, ed. 2 (1002), p. 708. 

A tliree-leaved species. The leaf-section shows a convex 
dorsum and two concave sides meeting in a sluiip ridge. In tiie 
specimen examined there was no hypoderm, but this point 
requires further examination. The resin-canals are marginal, 
the meristele triangular in section with a branched hbro-vascular 
bundle. 

The small oblong male dowers are in loose spikes. 

Tbe cones are shortly stalked, deflexed, ovoid-conic. The cone- 
scales are rugose, the free border elliptic, and the imiho rhomboid. 

The species is a native of the Kliasja Hills, Chittagong, and 
Burma {Roolcer). 
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29. PiNXJS CAN.1IIIEKSIS, Ghv. 8mit\ in TFebh BertJieht, 
JTisf. Wat. des lies Canaries, voL iii- (1830) p. 280; Masters, in 
Card. OJiron* June 9, 1888, fig. 94 

This tree is well-described and figured in the above-mentioned 
work. It may here be added that the leaves have a marked 
hypoderm, and that the resin-canals are imbedded in. the eortical 
substance of the leaf. The meristele is elliptic in section and the 
vascular bundle is divided. 

The cotyledons are 6-8 in number, triangular in form, 
destitute of any proper epidermis and hj^podermis. The ceils 
of the cortex or mesophyll are polygonal, the endoderm-cells are 
not well-marked. The central bundle is undivided. The cone 
is similar to that of P. maritima {Pinaster), to which species it is 
nearly allied. 

30-31. P. PONDRTiosA, Douglas; Sargent, Silva, xi. (1897) 
p. 77 ; Britton Brown, i. p. 51; Beissner, p. 202, fig. 61. 

A Pine with a very wide distribution in Western America, from 
^British Columbia in the north to the Mexican boundary on 
the south, and from the western slopes of the Sierra Nevada 
to Dakota, Nebraska, and Western Texas. “A tree of such 
enormous range over a region of so many different climates has 
naturally developed many Ibrms, and no other American pine-tree 
varies more in size and habit and the character ofits bark, length of 
leaves, and size of cones.... Ome hundred photographs would not 
be too many to properly illustrate the appearance of F.^onderosa 
. . . and an attempt to describe its different forms with any words 
at our command would be hopeless.”— Sargent, in ‘ Garden and 
Porest/ Oct. 2, 1895, p. 392. 

A peculiar feature of this species consists in the circumstance 
that the cones break off when ripe near to, hut not quite at the 
base, so that a few scales are left on the bough wdiile the bulk 
of the cone falls to the ground; hence the term Broken-Cone 
Pine given to it by Mr. Lemmon. The constancy of this 
peculiarity is open to further investigation. An illustrated 
description is given in the ‘ Gardeners' Chronicle/ Nov. 15, 1890, 
p. 557. 

The base of the scale tapers gradually to a short stalk-like 
process wliicli is fiattened from side to side. This peculiar form 
may in some wmy he concerned in the detachment of the scales. 

Finns ponderosa was, according to Sargent, first alluded to in 
the Journal of Lewis and Clark, 1801. It was afterwards found 

2 I 2 
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by Douglas, in 1826; but it was not till] 830 that tbe name 
j7onderosa was published in tbe * Companion ’ to the Botanical 
Magazine, ii. p. Ill, where Douglas says:—I also saw a new 
Pine (Pinm ponJerosd)P This was on the hills between 
Colombia and Spokan rivers. 

Por an account of the numerous varieties reference may be 
made to Sargent’s work, p. 80. Some of them, like P. 
latifolia^ Engelmanni of Lemmon, Ilayriana of Sudworth, 
ApacJieca of Lemmon, scopiilorum^ Lemmon, have been con¬ 
sidered to be worthy of specihe rank, but Sargent concludes 
that the forms mingle so as to be indistinguishable. 

In the ‘ Silva’ figures are given not only of the type but of the 
var. Jeffreyi.) tab. 563, and var, scointlorim^ tab. 564. 

P# Jeffreyi is also discussed by Sargent in Garden and 
Porest,’ Sept. 30, 1891, p. 457, and a good figure is given in tlie 
‘ Gardeners’Chronicle,’ March 23, 1889, p. 360. It was the 
subject of an interesting note by Sir Joseph Hooker in the same 
periodical, Dec. 27, 1884, p. 814. 

In tbe germinating seedling the radicle is tapering, the caulide 
is cylindric, glaucous. 

The cotyledons are 10 in number, but from 6-11 are recorded, 
triangular in section, with lines of stomata on tlie two lateral 
faces. 

In the three-sided leaves there is ofien a layer of w\ater-cells 
beneath the epidermis and a double layer of bypoderm. The walls 
in the cells of the leaf-cortex are sinuous, the resin-canals paren¬ 
chymatous. The mcristele is oval, or slightly triangular in 
outline, and surroumhal by the endoderm-layer of 50-60 cells, 
thickened on llic outer faces. The libro-vavscular strand is 
divided, the two divisions being separated I)y sterooine-cells, 

P,Jfl(Jreyi has CHScntially the same structiuxj, hut Coulter a,ml 
Huso remark that the thin-wallod subcpidermal layer is wanting 
in Jeffreiji, then it is not constant inpoiuPro^a ! 

The male flowers are 12-15 mill, long, sometimes twisted, each 
Burronnded by about 10 scales, 

32. PiKTTS ATTUNTJATA, Lemmou (1892); Sargenl^ Silva, xL 
(1897)p. 107.—P. tubereulata, Gordon*, Madersjn Qard. Ohron^ 
Dee. 19,1S85, fig. 184. 

, This is the species usually known as P. till er and at a of Gordon 
' (1849) (not of D. Don (1836), which is = P. radiaia). 

It growls on the sun-burnt slopes of the momitains of Oregon, 
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the Cascade Mountains, the western side of the Sierra [Nevada, 
the coast-range of California, and the southern slopes of the San 
Bernardino Mountains (Sargent). 

The closed cones of this tree, x^reserving the vitality of the 
seeds for years, seem an admirable adaptation to the peculiarly 
severe conditions of its surroundings, enabling it to survive the 
fires which constantly sweep over the dry slopes where alone it 
grows. When the trees are killed by fire, as is almost invariably 
the case every few years, all the seeds x>^odueed during their 
lives are scattered at the same time over the ground, and growing 
rapidly, soon ]3roduce an abundant crop of seedlings; in the 
same groves the trees are almost invariably of the same age 
and size, there being no seedlingsor younger jfiants among them 
to perish with the older trees, and thus to diminish the chances of 
reproduction and perpetuity.'’— Micir, ex Sai^gent, Silva, xi. p. 107. 

The young' cones are stipitate and spread horizontally. 
They issue from the main branches, from which they are never 
detached save by fire. The buds are slender, cylindiic-conic, of 
a reddish-brown colour. The leafy shoots are reddish-brown, 
with a single row of resin-canals, and destitute of leaf-buds at 
the base. The leaves are in threes, three-sided in section, with 
a convex dorsum and two concave sides. Stomata are x>reseat 
on ail the faces. Beneath the epidermis is a layer of thin-walled 
water-cells overlying the thick hypoderm. The cells of the 
mesophyll have infolded walls, and the resin-cauals are median 
and surrounded by stereorae-cells. The meristele is oblong in 
section, rounded at the ends, and slightly depressed on the upjjer 
surface. The fibro-vascular bundle is branched, the branches 
separating rather widely. The endo derm-lay or consists of about 
46-50 cells. 

The cotyledons are 5-8 in number. 

S3, PlKUs RABIATA, D. Dofi (1886) ; Sargent, Silva, xi. (1807) 
p. 103; Lemmon, Novifates Occident ales (1893); also in Garden 
^ Forest, Beb. 10, 1892; 3 Iasters, in Gard, Qhron. March 14, 
1891, p. 837, and Jan. 26,1878, p. 108, fig. 22 (as insignis), 

A species occurring over a very limited area on the coast of 
California to the south of Monterey. 

It is probably the tree called P. californica by Loiseleur in 
[Nouv. Bubamel, v. p. 243 (1812), where it is thus described:— 

P, foliis geminis ternisve gracilibus, strobilis folio multo 
longioribus.” The P. adiinca of Poiret, in Lam, Diet., SuppL 
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iv. p. 41S, is also referred liere, but tbe description is even more 
incomplete. 

Lemmon and Sargent place tbe Finns insir/nis o£ Lon (1838) 
under iliis beading. P. tuh&rculata of L. Lou (1836) (not of 
Grordon) is also considered identical -with Lon’s P. radiata. 
Oarriore, Traite General, ed. 2 (1867), p. 440, arranges the 
species thus:— 

“P. insignis^ Loiiglas ex Loudon Arboretum, iv. 2265, et 
auct.” Yar. macrocar^a., Hartweg, Journal llort. Soc, iii. p. 226 
5=:P. radiata^ Lon et aucfc. 

The varietj differs from tbe species by the cones, which are 
a little larger, whilst the apophyses are more developed and 
turned down towards the base of the cone. In British gardens 
the tree is found to do well near the coast, but there are differ¬ 
ences in habit and in degree of hardihood which suggest the 
existence of distinct varieties, if not of the existence of tAvo 
species under one name. 

To Lr. Lranceschi I am indebted for a specimen of the var. 
linafa from Guadeloupe Island, off the S. coast of California. In 
this variety there are but two leaves to the tuft. See lYatson, 
Proc. Amer. Acad. xi. p. 119 (1876), and Bot. Calif, ii. p. 128. 

The seedling plants are distinct in character, and show forecasts 
of the future habits of the tree, its bushy habit when young 
being indicated by tbe numerous side-shoots that spring from 
the young plant just above the cotyledons, whilst the bare trunk 
of adult years is indicated by the long unbranched stem, which 
the seedling plant at first presents. The primordial leaves are 
very long and narroAV, aud, at rather wide intervals, finely toothed 
at the margins. As has been said, the young stem acq^uires 
considerable length (6 to 8 inches) before the primary leaves are 
replaced by the tufted leaves characteristic of the tree at a more 
advanced stage. Tbe seedlings are strongly tap-rooted, with hori¬ 
zontally-spreading side branches. The leaves are three-sided, with 
stomata on all sides, and with a layer of thin-walled water-cells 
beneath the epidermis. The hypoderm is in one layer Avitli 
occasional thickenings. The cortical cells have infolded walls, 
and the resin-canals are median and surrounded by stereome- 
celis. The endoderm-cells number about 30--40; the meristele 
is oblong, or somewhat triangular, Avith a branching fibro- 
vascular bundle- 

The cotyledons vary from 6-9 in number. 
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34 PiNUS CouLTEEi, D. Don ; Sargent, Silva, xi. (1897) p. 99 ; 
Masters, in Gard. Cliron, llarcli 28, 1885, p. 415, figs. 73, 74. 

A noble Californian Pine of pyramidal liabit, growing on the 
mountains near the coast. The old bark flakes off in irregular, 
thin, smoky-brown plates. The herbaceous shoots are glaucous 
green flushed -witli pink, and traversed with numerous resin- 
canals ; they are clothed nearly to the base with leaf-tufbs. The 
buds are very large, reddish-brown, ovate-oblong. The leaves 
are three-sided, with stomata on all sides. The hypoderm-layers 
are very thick, projecting inwards in W'edge-shaped masses, and a 
similar layer of stereome-cells surrounds the resiu-canals in the 
substance of the leaf. The endoderm-layer consists of about 
GO-70 cells, rarely fewer, much thickened on the outer walls. 
The meristele is elliptic in section, with a thick band of stereome- 
cells separating the two divisions of the fibro-vascular bundle. 
The mesophyll-cells are plicated (see PL 22. fig. 7). The cones 
are usually very large. 

In our museums there appear to be two forms of this 
species, the cones of which differ. In the one case (the true 
P. Coitlferi) the strongly beaked scales are very prominent 
and more or less spreading ; whilst in the other the apophyses 
are much less prominent, and the beaked extremity much smaller. 
As I have only seen detached cones, I am not able to form a 
definite opinion wdiether or not the cones with the smaller scales 
and less promioeut tips belong to a distinct species or not^ hut 
they probably belong to a form oigonderosa. 

In the young cones of P. Ooulteri the apophysis tapers 
gradually into the curved spur-like umbo. The cotyledons vary 
in number from 10-14. 

35. P. Sabiniana, Douglas; Sargent, Silva, xi. (1897) p. 95 j 
Masters, in Gard. Qliron, July 14, 1888, p. 30. 

A tree discovered by Douglas in 1826, but the specimens and 
notes relating to which were lost when crossing a stream. (See 
^ Companion ’ to the Botanical Magazine, ii., Nov. 1831.) It is a 
native of the dry foot-hills of Western California. 

It is a well-defined species, in the happy position of having no 
synonyms. The herbaceons shoots are glaucous, devoid of leaves 
near the base, and they contain a double row of resin-canals. The 
leaf-section is three-sided, dorsum convex, sides concave, ‘with 
stomata on all surfaces. The bypoderm is continuous and pro- 
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jects into the mesophyll in the form of wedge-shaped masses. The 
cells of the inesophyll have infolded walls, and the resin-canals are 
median and surrounded by stereome-cells. The endoderm con¬ 
sists of from 45-50 ceils, thick-walled externally. The meristele 
is oblong or subtriangular in section, with a branched fibro- 
vascnlar bundle and a band of stereome-cells between the 
subdivisions. The male flowers are each surrounded by 10-15 
spirally imbricated scales {Mngelmann), 

The cotyledons vary in nnmber from 12-18. 

S6. PiNUS Taeba, LinncBUs; Sargent, Silva, xi. (1897) p. Ill; 
'Britton Brown, i. p. 53, fig. 

A species of which an authentic specimen may be seen in the 
herbarium of LimiJBua. It is widely distributed from INfevv 
Jersey to the Grulf States and Texas. The buds are oblong- 
conic, tbe male flowers cylindric, curved, arranged in corymbose 
clusters. The cones are about 12 cent, long, sessile, spreading, 
oblong-conic; apophysis tumid, dark brown, with a small deflexed 
subulate mnero. 

The leaf-section is three-sided with uniform hypoderm j the 
cells of the mesophyll have projecting walls, and the median resin- 
canals are surrounded by stereome-cells. Tbe endoderm-cells 
are about 50 in number. The meristele is triangular, and the 
fibro-vasoular bundle branched, with the branches either separate 
or sometimes approximate. 

The cotyledons are 5-S. 

37* P. Teocote, Clianiisso ei Sclileelitendal, ex Barlaiore, in 
DC. Brod, xvi.^ p. 396. 

A Mexican species, of which little or nothing is known beyond 
what has been published in the text-books. The cones are 
stalked or subsessile, deflexed, elongate, cylindric-conic, slightly 
curved ; the apophysis rather tumid, with a small central deltoid 
umbo. 

38- Pt PATiJLA, ScJliede 4’ Bopjpe ; Barlatore, in BQ. Bred* xvi.® 
p. 397; Masters, in Gard^ Ghron. Jan. 24,1885, fig. 20. 

The young shoots of this Mexican species are olive-brown 
covered with a glaucous bloom or, in some cases, slightly 
hirtellous. The buds are cylindric-conic, sharply pointed. The 
leaves are three-sided, with the dorsal side convex, the lateral 
ones concave, all stomatiferous. The section is triangular with an 
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elliptical meristele. The hypoderm is in two rows. The resin- 
canals are in the centre of the mesophylL The stalked deflesed' 
cones are in whorls. In the young cone the apophysis is convex 
on both sides of the terminal subulate inucro, but in the older 
cones the umbo becomes shrivelled and depressed. 

39. Piis-us EIGIDA, Hiller^ Diet, (1768); Sargent^ Silva, xi, 
(1897) p. 115; Beissner, Handhuch, p. 26S, fig. 64 (1891).., 

A. native of the iltlantic States of iN'orth America, in sandy 
plains and dry gravelly uplands as well as on the coast. 

The leaves are in threes, each 8-14cent., three-sided, the dorsum 
convex, the lateral faces concave and meeting in a prominent 
keel. Stomata are distributed all over the leaf. The leaf-section is 
three-sided, and shows a layer of thin-walled water-cells beneatli 
the epidermis, between it and the hypoderm. The cell-walls in the 
mesopbyll are infolded, and the resin-canals median. The endo- 
derm consists of about 40-50 cells. The meristele is ohlong, 
and the fibro-vascular bundle branched, with bands of stereome- 
cells connecting the two phloem masses. 

The male fiowers are slender, capitate, about 25 mill, long, 
each surrounded at the base by 6-8 scales. The cones are sessile, 
solitary or clustered, ovoid-oblong, with the free part of the 
apophysis somewhat triangular, slightly convex, dull brown. 

The cotyledons are 5. 

The species is very variable in the size and form of the cones, 
which, in some cases, so much resemble those of P. serotina, that 
some botanists have considered them to constitute a single 
species. 

P. rigida has the power of producing adventitious shoots from 
the old trunks, a peculiarity which it shares with P. seroiina, 

40. P. SEiiOTiNA, Mlcliaiis; Sa7ycnt, Silva, xi. (1897) p. 119. 

A species distributed from South Carolina to Ploricla {Sargent). 

In the living plants at Xew the herbaceous shoots are angular, 

deeply furrow^ed, glaucous, and clothed with leaves to the base, 
la the cortex is a single row of resin-canals. In the native 
specimens the male fimvers are capitate, with 6-8 scales at the 
base of each. The cones are sessile, spreading, broadly ovoid; 
the apophysis slightly tumid, with a small deltoid miicro. 

The triangular leaves have median resin-canals, an oblong 
meristele, and a branched fibro-vascular bundle. The hypoderm 
is very thick, and the rcsin-cauals are also provided with a 
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Bbeatli of stereoinc-cells. Por the most part they are median, 
but occasionally peripheral. The cells of the mesophyll have 
infolded walls. Tiie endoderm-cells (about 5d in number) are 
much thichened. The stomata are distributed on all sides of 
the leaf. 

41. Pjxus Hasten^ in Botanical Gazette^ 

xvi. (1801) p. 199 (Pirns), et xix. (1894) p. 13, t. 2 . 

This species w^as found by Mr. Grodman, and subsequently by 
Capt. Ponnell-Smith. It forms a complete belt around the 
Vokan de Fuego, commencing at about 10,000 feet, and in 
the Voiean d’Agua extends to the summit. It is curious to see, 
writes Mr. (xodman, how abruptly the mixed forest of Clieiro- 
sfemon and other trees ceases at about 10,000 feet, and how you 
step suddenly out of it into the more open pine-belt, where the 
only undergrowth is a coarse grass (Oodman in lift.). 

Capt. Fonnell-Smith furnishes similar iuformation, and states 
that he collected his specimens at the very top of the Volcan 
d^Agua, at a height of 12,300 ft., along the crest of the extinct 
volcano, where it formed a stunted tree 10-15 ft. high, but well 
furnished with cones. 

P. Bonnell-Smithil resembles P. Harhoep^ but differs in its 
smaller cone-scales with less prominent apophyses. It is a 
5-IeaYed species with fimbriate bud-scales and three-sided leaves. 
The hypoderm is well marked, and there are also wedge-shaped 
masses of stereome-cells to add to the rigidity of the leaf. The 
cells of the leaf-cortex are sinuous, and the two branches of the 
fibro-vascular strand are separated by stereome-cells. The sec¬ 
tion of the meristele is triangular in outline. The resin-canals 
appear to be absent (see Pi. 21. fig. 5). The cones are about 
10 cent, long, oblong-obtuse, thick, the scales with thickened 
apophyses and winged seeds. 

42. P. IpARTVS'Ear, Lmilcij, BoL Beg. (1839); Barlatore, in 
BG. Brod. xvi.- p. 399. 

A Mexican species apparently v.ry variable, and confused in 
collections with P. Montezimcc. Like other mountain species 
from Mexico, it needs careful study on the spot. 

43. P. Moxtezumje, Lamhert ; Pa^datore, in DC. Prod, xvi.® 
p. 393 ; Gard. Ghron., Oct. 25,1890, March 3,1894, March 11, 
1899, cum ic. 

A Mexican species so variable that no fewer than 70 synonyms 
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are attaclied to it. On the same branch of a specimen labelled by 
Engelmann some of the leaves are 12-14 inches long, others only 
5 inches in length. Comparative study in its native locality can 
alone sufSce to determine the limitations and characteristics of this 
species. In the variety Lindleyanci I find a layer of tbin-walled 
water-cells beneath the epiderm; cells of the mesophyll with 
infolded walls, median resin-canals surrounded by a stereome- 
sheath. The endoderrn-layer consists of 25-30 oblong cells. The 
meristele is oblong in section, with a branched vascular bundle. 

The male inflorescence is capitate. 

It may be noted that in most, if not all, the cones examined 
by me under various names the upper border of the apophysis 
is lancet-shaped and acute at the extreme tip. 

44. PiNus FILIFOLIA, Lindley (1840); Farlatore, in DO. Frod. 
xvi.‘ p. 400. 

A species collected by Hartweg in Guatemala, concerning 
which little is known beyond what is published in the works 
above cited. The leaves are in fives, very long and slender 
(22-30 cent. long). In section they are triangular, wdth thick 
hypoderm projecting inwards in wedge-shaped masses. The 
cells of the mesophyll have infolded walls. The resin-canals are 
median and surrounded by a sheath of stereome-cells. The endo- 
derm consists of 30-40 large oblong cells. The meristele is 
triangular in section, wdth the two branches coherent in a single 
fibro-vascular bundle (see Pi. 21. fig. 6). 

The cones are pendulous, 21-22 cent, long, conic, slightly 
curved, the a 2 )ophyses rhomboid with a prominent umbo. Seed 
speckled, much shorter than the obliquely oblong wing. 

I have specimens from Tolucca, Nelson 5!, and from Capt. 
Ponneii-Smith, 2662 I 

45. P. LEiOPEYLLA, Bclilede ^ De^pe; Parlatore^ m DO- Prod* 
xvi.*'^ p. 401. 

A Mexican species extending into Guatemala, with leaves in 
tufts of five, slender, three-sided, triangular in section, the dorsum 
convex, sides concave, meeting anteriorly in a prominent ridge. 
The hypoderm forms a single layer, the cells of the mesophyll are 
not sinuous, the resin-canals are median surrounded by stereomc- 
cells. The endoderin consists of 18-20 large ovoid cells thickened 
on the outer side. The meristele is triangular in section, and 
the fibro-vascular bundle divided. The male flowers are race- 
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inosG, the cones about 5 cent, long, ovoid-conic ; apopliyaes flat, 
rounded or slightly pointed at the upper border; umbo depressed, 
rhomboid mucronate. 

To this species I refer—xSelson 1!, gathered on Tolucca, and 
Donnell-Smith (Guatemala), 2633 & 3156 ! 

46. Pikes Toeeetaka, 'Barry^ Bot. Ilex. Bound, p. 210, tt. 58, 
59 (1859); Saryejit, Silva, xi. (1897) p. 71, t. 557. 

A distinct Pine, very limited in its range, growing only, so far 
as is known, in South California, near the mouth of the Saledad 
Itiver, along the coast and on Santa Posa Island, 34® N. lat. 
Por fine specimens of its cones I am indebted to Dr. Pranceschi. 

The seedling plants observed at Kew are robust, with a long, 
tapering radicle, and a stout cyliudric caulicle, with five resin- 
canals between as many vascular bundles. The cotyledons are 
about 12, linear, flattish. The primary leaves are elliptic in 
section, pointed at the angles with a prominent keel. The 
resin-canals are median, the meristele elliptic with a branched 
fibro-vascnlar bundle. The adult leaves are 20-30 cent, in length, 
markedly triangular in section, stomatiferous on all sides. The 
hypoderm is in thick wedge-shaped masses in the intervals 
between the stomata. Cortical cells with infolded walls; resin- 
canals median, surrounded by a stereome-sbeath; endoderm 
of about 40 cells, much thickened outwardly; meristele trian¬ 
gular ; fihro-vascular bundle branched, more or less completely 
surrounded by stereome-cells. The male flowers are in clusters, 
each 5-7 cent, long, surrounded at the base by as many as 14 or 15 
scales. The cones are subsessile, 13-15 cent, long, broadly ovoid, 
with very prominent apophyses and stout pyramidal umbos. 

47. P. AEizoKiCA, Bnrjelmann, Sargent \ Silva, xi. (1897) p. 75, 
t. 559. 

A five-leaved Pine, native of the mountaius of Southern 
Arizona, at altitudes of 7000 feet. 

The leaves are three-sided, with stomata on all sides, with a 
double layer of hypoderm thickened at the angles. The cells of 
the inesophyll have infolded walls. The resin-canals are median, 
surrounded by a stereome-sheatb. The endoderm consists of 
35-40 cells much thickened on their outer walls. The section of 
the meristele is triangular, with somewhat truncated angles. 
The fibro-vascular bundle is branched, the branches surrounded 
by many stereome-cells. The male flow'ers are corymbose, oblong- 
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obtuse, about 2 ceut. long. The cones resemble those of 
P. paiula^ and are subsessile, spreading, about 6 cent long, 3-4 
cent, broad, oblong-ovoid, tapering to both ends, the apophyses 
prominent, tipper border somewhat rounded; umbo stout, pyra¬ 
midal, miicro defiexed; seed ovoid, much shorter than the 
obliquely oblong wing. 

P. arizonica has been thought to be a form oA ponderom (which 
occasionally has 5 leaves in a tuft), but the young shoots are 
glaucous, and its cones are shorter and thicker {JEngelmcmn), 

48. Pjnus cubenets, Grisebacli (1863); = P. licterojoliglla^ 
Sudworth (1803), ex Sargent, Silva, xi. (1S97) t. 591. 

The first botanist to deal with this plant was Elliott, who, in 
his ‘Sketch of the Botany of S. Carolina and Georgia’ (1824), 
referred it to P. Taeda as var. lieteropligllcL It is now generally 
acknowledged that it is quite distinct from P. Taeda, and, 
therefore, it would seem that the next appropriate name, in order 
of time, should be selected, viz. culensh. This plan, however, 
does not commend itself to the American botanists, who have 
adopted the old varietal name as that of the species. P. haha-- 
mensis of Grisebach, P. cuhensis var. terthrocarpa, Grisebaeh, 
and P. JSlUotii of Engelmann are all referred here, though not 
without hesitation. The species occurs iu the Soufchern States of 
N. America, in some of the A7est India islands, and in the forests 
of Central America and Honduras (see Morris, ‘ The Colony of 
British Honduras ’ (1883), p. 57 ; Belt, ‘ INTaturalist in JMiearagua ’ 
(1874), p. 236). The tiiree-sided leaves are in clusters of 2-3, 
with a layer of tliin-w^alled cells beneath the epidermis. The 
hypoderm forms a double layer with projecting wedge-shaped 
masses, and a similar sheath surrounds the resin-ducts. These 
latter are in contact with the meristele, which is elliptic or more 
or less triangular in transverse section, and has a simple or 
(sometimes branched?) fihro-vascular bundle. The endodenn- 
cells are about 40-48 in number (PL 20. fig. 3). As in the case 
of P. australis, the bud-scales are silvery-white. The male flowers 
are capitate, each flower about 30-40 mill, long, and surrounded 
by oblong coriaceous chestnut-coloured scales with a white 
membranous, slightly fimbriate border. 

I am indebted to Dr. Mellichamp for specimens from 
S. Carolina, in which the catkins are partly male, partly female, 
the female flowers occupying the upper part of the catkin or 
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male flower- The foliape of Finns cnlensis is more slender tlian 
that of F, pahisiris^ and all tlie slieatlis surrounding the leaTes 
of JP. eiihensis are much shorter than those of F. palustris. 

It is possible that F. haliamensis^ referred to this species bj 
Sargent, should be hept distinct, for whilst P. mibemis lias dis¬ 
tinctly internal resin-canals, F, haJiaviensis,so far as I have seen, 
lias marginal canals; but further examination of authentic 
specimens is requisite to clear up the doubt. 

A cone of P. haliamensis^ collected by Eggers and in the 
E’atural History Museum (British Museum), is about 13 cent, 
long by 10 cent, broad, cylindric-oblong; apopbj^sis slightly 
convex, transversely elliptic narrow, shining chestnut-brown; 
ninbo subulate, reflexed. Other specimens are in the Museum 
at Kew. 

Bowlee, ‘ Hotes on Antillean Pines ’ in the Bulletin of the 
Torrey Botanical Club (1903), p. 107, states that P. heierophjlla 
is not identical with Grisebach’s P. cuhensis. The cones of the 
Elorida species {lieterojjhylld) are very different from those of 
the Cuban Pine, which more nearly resembles P. Taeda than 
P. lieteropliylla, 

Eowlee also describes a monstrosity of P. cvle 7 nis^ which he 
calls var. anomala^ in which the scales [query, bracts?] have 
reverted to the primitive form of the primary leaf. 

49. Pixus occinEXTALis,^ir^?r 2 f^f; Pc;rZr/^orc,wz pa xvi.- 
p. 402. 

A West Indian species with 3, 4, or generally 5 three-sided 
leaves, ridged in front. The liypoderm-layer is coutiaiious. The 
cells of the inesophyll have infolded walls, and the resin-canals 
are in juxtaposition to tlie angles of the triangular merisfcele. 
The fibro-vascular bundle is undivided, and within the perieycio 
are numerous stereome-cells. The cones are elongate-ovoid, 
4-6 cent, long. The apophysis is flattish, with a rhomboid umbo 
terminating in a reflexed subulate mucro. 

50. P. PALTjSTEis, Miller, Met, (1768); Barge^if, Silva, xl 
(1S97) p. 151, tab. 589; Trimlle, flg. 14 
A three-leaved Pine, better known under the name of austiMis 
(1810), and of special economic importance. It ranges from 
Virginia to Elorida near the coast, and inland to the Appalachian 
Mountains and Texas {Bargeni), The bud-scales are silvery- 
white, fimbriate at the edges. The leaves are in threes with 
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three sides, dorsum convex, lateral faces concave. Stomata are 
seen on. all surfaces. Tnere is a layer of thiii;walled cells 
between tlie epidermis and tlie liypodermis, wbieli latter is tiick 
and strengthened at the corners. The cells of the mesophyll 
have infolded walls ; the resin-canals, when present, are in juxta¬ 
position to the elliptic meristele (as seen in section), and are 
surrounded hy stereome-eells. The endoderm-cells are about 50 
in number, oblong, thickened on the outer side. The fibre- 
vascular bundle is double, a band of stereome-cells connecting 
the bases of the two phloem masses. The male flowers are 
capitate-corymbose, ascending, linear-oblong, G-S cent. long. 
The cones are shortly stalked, elongate-conic, slightly curved. 
The apophysis is convex on both sides of the umbo. Cotyledons 
7-10. 

All interesting account of this tree, showing its value for resin 
and timber, is to be seen in an article by Karl Mohr in ^ Grarden 
and Torest' (ISSS), p. 261. Maurice de A^ilmorin, in the same 
Journal, March 24, 1897, speaks of the tree as growing iii 
AVestern Trance; and even at Kew a tail specimen braves the 
untoward conditions in which it is placed. 

51. PiKUS PSEITDOSTEOBXJS, Luidle^ (1839); Farlatore, in DO, 
Drod, xvi.“ p. 401. 

A five-leaved Mexican species growing at elevations of 8000- 
10,000 feet. The leaves are three-sided, provided with hypoderiii. 
Tlie mesophyll-cells have infolded walls, and the resin-canals are 
adjacent to the angles of tlie triangular meristele, and each is 
surrounded hy a sheath of stereoine-cells. The fibro-vascular 
bundle is undivided. The cones are about 10-15 cent, long, ovoid- 
acute, or oblong conic; the apophysis convex, rugose, ivith the 
upper edge semilunar or elliptic, rarely somewhat truncated; 
umbo deltoid, short, reflexed, sometimes depressed. 

52. P. OOCAEPA, SeJiiede ; Darlatore, in DC. Drocl. xvi.“ p. 401 ; 
Dalme7'jin Contrih, 11.8, Nat, Herbairium Dej). of Affricidtare., I. 
No. iv. June 30 (1891), p. 115. 

This tree is described as abundant in the mountains of Mexico, 
where it attains a height of 40-50 ft., with an ample, spreading 
head and rather pendulous branches- The leaves are in fives. 
Dr. Palmer {I, e.) says that on each side of the leaf are two 
ducts which, with the surrounding strengthening cells, completely 
separate the parenchyma tissue into distinct regions ; the ducts 



60G 


BE. M, T. MASTERS-: GENERAL VIEW 


extend from the fibro-vascular bundle to tbe epidermis or its 
underlying strengtlieniug cells. These ducts Iuito the para¬ 
doxical position of being both peripheral and internaL Dr. 
Engelmann . . . places the species in the section with internal 
ducts, but says he occasionally found parenc-hymatous ones.” 

In the leaxes from one of Hartweg’s specimens I found 
them three-sided with a convex dorsum. On section the 
hypoderni was seen to be specially thick at the corners, the 
resin-canals subepidermal or absent, the mesophyll-cells not 
infolded, and with occasional patches of areolar tissue. The 
meristele was triangular, and the fibro-vascular bundle branched. 
Ill one of Dr. Palmer's specimens the structure was substantially 
the same, but there \vere resiu-canais in the centre of the nieso- 
]jhyll not surrounded by strengthening cells. It is desirable 
that further observations on fresb specimens should be made. 

The most striking feature of this species consists in the cones, 
which are placed on rather long stalks. They are solitary (not 
clustered), 7-S cent, long., 6-7 cent, wide, broadly ovoid-conic. 
The apophysis is shining, convex, carinate; umbo depressed, 
mucronate. 

53. Fixes italepensis, Miller, Diet. (17GS) = P. hierosoli/mi- 
tana, Dubainel (1755). 

P. mariiima, Lambert, partly; Sibthorp, Flora Grneca ; Des- 
fontaiiies, FI. Atlantica, tom. ii. (1800) p. 352; Moiiillefert, 
Traite des Arbres et Arbustes, tom. ii. (Is92) p. 1303. 

The Aleppo Pine was known to the G-reeks, as well as to ilie 
botanists of the Middle Ages, according to Euhuni, Flor.Pyreuaic. 
p. 39 (1S97). 

Miller's name, above adopted, is the one now most generally, 
if not universally, employed, altliough, as a matter of strict 
priority, that of Duhaniel has precedence. It is a native of both 
shores of the Mediterranean, extending into Asia Minor, Persia,, 
and, perhaps, A^glumistau, occurring trom the coast-line np to a 
height of 3000 ft., generally on limestone soil. Like most species 
it is subject to considerahlo variation. In consequence the 
synonymy has become greatly involved, so that, both in books 
and in herbaria, P. lialejpemh, as here understood, is mixed up 
with P. hrutia and with forms of P. Laricio, from which latter 
it may be at once distinguished by its marginal (not median) 
resin-canals. Owing to the difficulty of identification of this and 
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allied species a description o£ the true halepemis is here given. 
The branches are usually ashen-gray, cracked vertically, and 
marked with oblong obtuse projecting phyllules. The smaller 
branches are slender, pliant, subangular, destitute of leaves 
except near the extremities. The free portion of the pulvinus, 
or phyllule, is often more or less orange-coloured, the persistent 
part adnate, oblong, with a rounded end, a prominent midrib, 
and a deep furrow on either side separating it from the adjacent 
leaf-scar. The upper part of the primary leaves is membranous, 
revolute, and deciduous. The lower part of the scales con¬ 
stituting the leaf-sheath are persistent, convolute, coriaceous, 
the upper portions membranous and deciduous, leaving, after 
their fall, a truncated edge. The leaf-huds are small, slender, 
cylindric-coiiic, their scales deltoid acuminate, chestnut-brown, 
lacerate at the edges. The leaves are slender, arranged in pairs, 
and of varying length in different specimens. The boat-shaped 
leaf-section shows a very thick hypoderm with marginal resin- 
canals surrounded by a sheath of stereome. The meristele is 
transversely oblong, and the fibro-vascular bundle branched, with 
a mass of thin-walled cells between the subdivisions. The 
eiidoderm-cells are about 36 in number. The male flowers are 
congested in globose or racemose heads, each flower 7-8 mill, 
long, oblong-obtuse, orange-coloured or pale yellow; connective 
suborbicular, crenulate. Cones in pairs or solitary, on thick, 
deflexed stalks, each cone about 7-8 cent, long, oblong-conic, 
chestnut-brown or greyish; apophysis either prominent orflattish, 
with radiating lines and a prominent rhomboid transversely 
keeled umbo. Cotyledons 0-9. 

The preceding notes are, with the exception of that relating to 
the cotyledons, taken from a wild specimen forwarded to me 
by the late M. fsaudin from Antibes, with tlie intimation that it 
grew on “ terrains calcaires eb rocaiileux des environs de la 
Mediterranee.’’ Prom the same source other sj)ecitneus labelled 
P. maritima, Lambert, from the ‘‘ sables maritimes pres 
d’Antibes,” were received. These differ from the lialepensn 
above described in their longer, less slender foliage, and in their 
male flowers being in long dense spikes or racemes. Tin-' 
fortunately no cones were sent with this latter form. 

Tenore, Flora Napol. v. p. 267, describes two varieties—one 
with oblong cones and flattish scales, the other with ovate-conic, 
blackish cones and prominent apophysis. To this latter he refers 

LINJS-. JOUExV.—BOTAI^y, VOL. XXXV. 2 'S 
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tlie maritima of Lambert, voL ii. t. 10. Tlie flat-sealed 

variety is probably the same as that called var. /3. minor by Lange. 
To this may be referred Spanish specimens from Huter^ n. 889 1, 
Syrian specimens from KotscJiy^ 440 !, and others, Greek repre¬ 
sentatives from Heldreich, 1300!, etc. 

Among the forms with prominent apophyses are specimens 
from Spain, iBourgeau, 884!, Persia, Greece, Dalmatia, Mace¬ 
donia, Provence, Sicily, Morocco, and elsewhere. Specimens 
irom Afghanistan, taken from cultivated trees by the late 
Dr. Aitchison and referred to this species, differ in their subses- 
sile ascending cones. In tbe Paris berbarium are specimens of 
P. halejpensis collected in Valencia by Bourgeau, without number, 
but to which the name var. macrocarpa is attached. The cones 
measure 4 inches in length. Prom Heldreich n. 1300 there 
are also specimens with large cones and flat apophyses, collected 
in Greece. Por some remarks on the tree figured by Miller, 
Dictionary, 1760, t. 208, as the Aleppo Pine, see under P. Laricio^ 
which it most resembles in form of cone and apophysis, although 
it may be the form mentioned by Tenore as P. halepensis, var. 
/3. sguamis conrewis, to which the P. maritma of Lambert has 
been, in part, referred. Miller’s statement in the text refers 
evidently to P. halepemh^ but it is possible that some permu¬ 
tation of labels may have taken place, and that the illustration 
and the text do not apply to the same species. 

P. li, Piihgma, P. li. sgriaca^ P. li, ahcJiasica, and P. peruca 
are referred to this species as varieties. 

Prom the late Baron von Mueller I received sj^ecimeiis from 
trees cultivated in 8, Australia with androgynous catkins, the 
male flow’ers being at the base, the female flowers in clusters near 
the tips. 

54. PiJTUS BKUTTIA, Tenore, SyllogePlant Vasc.N'eapol. (1831) 
p. 47, and Plora Plap, v. p. 266, t. 200 (1835) y BomieTy Plora 
Orient, v. p. 605. 

This tree is said to he a native of the forests of Central and 
South-Eastern Spain, the mountains of Calabria, the islands of 
Cyprus and Crete, the Caramanian Taurus, Syria, and Bithyiiia. 
Some of these localities are open to doubt, because the species 
has been confounded with P. halepensis and with P. LariciOy 
var. pgrenaica. The name pgrenaica was given to a Pine by 
Lapeyrouse, Hist, abregee des plant, des Pyrenees, p. 146 
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(1813), but, in tbe Supplement to that work, Lapeyrouse 
acknowledged his mistake, stated that no such Pine as he 
had described existed in the Pyrenees, and substituted for it a 
description of another “ pyrenaica,” whjch is now known as 
P. Ijaricio^ var. pyrenaica. I am indebted to Prof. Clos for 
the information that no specimen answering to either of his 
descriptions exists in Lapeyrouse’s herbarium at Toulouse. The 
late Henry de Yilmorin, for the purpose of elucidating this 
matter, made five separate journeys to the Pyrenees, including 
a visit to one of the localities mentioned by Lapeyrouse, but 
nowhere did he find anything corresponding to P. Iruttia, 
which has been considered identical with Lapeyronse’s original 
pyrenaica. What he did find was, in every case, the variety of 
P. Laricio now known as var. pyrenaica, and which has also 
received other names (see H. de Yilmorin, Bull. Soc. Bot. France, 
xL, 1893), which will be further considered under the head of 
P, Laricio, If we abandon Lapeyrouse’s name pyrenaica and 
go back to the first name given, we must cite P. resinosa of 
Loiseleur; but this, as Carriere has pointed out, was forestalled 
by the very different P. resinosa of Solander. Accordingly 
Carriere, in 1855, called this Pine P. Loiseleuriana^ which he 
considered different from P. hruttia. This opinion has not been 
generally adopted, and in these circumstances Tenore's namey 
bruitia (1831), claims precedence. 

The P. Faroliniana of Webb appears to be a MS. name only, 
and the P. Farolinii of Yisiani dates from 1841. In former 
notes on this species I followed the nomenclature and synonymy 
given by Parlatore. 

The following descriptive note was published in the* Gardeners^ 
Chronicle/ with an illustration. Sept. 8, 1888, p. 267, under the 
name of P. pyrenaica vera^ which I’ now propose to abandon 
for the reasons already alleged. I transcribe the notes taken 
from a specimen forwarded by the late M. Naudin, which has been 
compared with the specimens in the Kew Herbarium and Museum, 
and in the British Museum, and in particular with the type- 
specimens of P. hruttia of Tenore. 

Bark grey. Herbaceous shoots green, naked at the base,,, 
marked with prominent puivini. 

Leaves two, in a very short sheath, 4| inches long (12 cent.), 
linear-pointed, concavo-convex, serrulate, with stomata on all 
sides. In section the leaf is boat-shaped with an epiderm of 

2 
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cuboidal cells, Tbeneafcli wliicli is a verj thick layer o£ liypoderm 
(which must give great resisting power to the leaf and adapt it 
to windy localities). The leaf-substance consists of sinuous cells 
filled with chlorophyll; through its centre passes the double 
vascular bundle surrounded by an elliptical bundle-sheath or 
endoderm of about 50 oval cells filled with starch, and enclosing 
a pericycle ” of cellular tissue with masses of w^oody cells 
separating the two fibro-vascular bundles. Two resin-canals 
traverse the leaf-substance just beneath the hypoderm on the 
upper surface. This structure is identical with that of Tenore’s 
JPintis hruttia and of Yisiani’s P. FaroUniana and of Kotschy, 
11 . 420. It is also the same as in P, halepensis^ but differs from 
that of P. Fin aster (maritima) and P. LariGio^ with which it 
has been confounded, but from which the mere inspection of 
the leaf-section wdll enable the observer to distinguish it. 

The male calkins are clustered, rarely solitary, erect, oblong, 
about half an inch long, orange-coloured; anther-crest orbicular, 
crenulate. 

Cones lateral, solitary or in groups of three (Tenore’s specimen, 
showing a large number in a cluster, is accidental), each shortly 
stalked or nearly sessile, spreading more or less horizontally; 
ovoid-conic, acute, rich shining chestnut-brown, 2^ inches long 
by 21 in breadth. Scales woody; apophyses rhomboid, flattish, 
with a slight transverse ridge and a rather short pyramidal umbo. 
In the fully-developed cone the upper angle of the scale is often 
prolonged into a short blunt process. 

In the Paris herbarium are specimens from Crete, Fanlin^ 747! 
and from Calabria, Tenore. 

Boissier (Plora Orient, v. p. 605) points out that this species 
differs from P. lialepensis in its thicker and more rigid leaves, 
in the larger size of the male flowers, in the sessile cones which 
are thicker and not pendulous, congested not solitary or twin. 

55. PiNUS Merkusit, Jnnghulm <S* Fe Vriese; Farlatore^ in 
FC.Frod, xvi." p. 389; Vidal^ Sinops. Plant, Filip^^ Atlas, t. 98. 
fig. C. 

Specimens from the Philippines, collected by Vidal, show this 
to be a two-leaved Pine, with semiterete leaves, concave on the 
anterior side, provided with bypodeiun, cells of the mesophyll with 
infolded walls, and subepidernial resin-cauals. The meristelc 
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is elliptic in section, wltli a Branclied fibro-vascnlar bundle, and 
an epiderm4ayer of 20-30 cells, 

Tbe cones are 6-7 cent, long, cjlindric-oblong, apophysis 
convex with radiating lines, umbo rhomboidal depressed. 

It was originally described from Sumatra in Jungbuhn & Do 
Vriese, Plant. Nov. Ind. Batav. ii. p. 5, and has since been found 
in Borneo and the Philippines. It is said also to occur at 
elevations of from 1700-5000 ft. in the Shan States. 

56. PiNxrs Massohxak-a, Lamlerf^ Finetum, ed. i. (1803), 1.12 ; 
Pin^ ed. 2, p. 16, t. 8 ; Parlatore, in PG. Prod, xvi.^ p. 389. 

P. sinensis^ Lambert. 

This was first made known by a drawing taken from a plant in 
the Banksian Herbarium “ brought by Mr. Francis Masson 
from the Cape,^' 

The tree is a native of China, and is very distinct in its charac¬ 
teristics. The leaves are in pairs, very long and slender. In 
section they are semiterete or somewhat elliptical, concave on the 
ventral side, with one row of hypoderm-cells beneath the epi¬ 
dermis. The resin-canals are numerous beneath the margin of 
the leaf, each is surrounded by a sheatb of stereome-cells. Tbe 
endoderm consists of about 30-40 cells. The meristele is elliptic 
in section, and has a branched fibro-vascular bundle. The 
mesophyll is unusually thin, consisting of only two layers of 
cells outside the endoderm. 

The P. Massoniana of Siebold and Zuccariui has been referred 
by Parlatore to P. Thunbergii. 

Germinating seedlings observed at Kew showed a simple 
radicle, an erect caulicle reddish in colour, 6 cotyledons in. 
long, linear. Primordial leaves linear, about the same lengta as 
the cotyledons, remotely serrulate, with stomata on the upper 
surface. The primary stem is glaucous, ridged and furrowed or 
fiuted from the “ decurrence of the primordial leaves. Unfor¬ 
tunately it is not certain whether these seedlings were those 
of the true Massoniana or whether, as is most probable, they 
belonged to P. Thunbergii. 

57. P. MOl^TA^^■A, Miller^ Grand. Piet. ed. viii. (1768); WiTLhonini^ 
PorstUcJie Flora (1887), p. 209; Beissner, Mandbuch d. Madellioh- 
hunde (1891), p. 283; Kent, in VeiteVs Mamial, ed* 2 (1900), 
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p. 343; MoUet, Conif, et Taxac. 1902 (210); Gremlin Flora of 
Sivits^erlandy Englisb. Edition, by Paitson (1889), p. 425. 

This species, taken in the sense adopted by Parlatore and most 
modern antliorities, is a low-growing tree or bnsb, native to the 
Alps of Central and Southern Europe. 

The leaves of Pinus montana are usually bright green, the 
obtuse or shortly acuminate. The male flowers vary from lemon- 
yellow to deep orange in colour. In the cones the apophysis is 
greyish-brown, with a blackish ring surrounding the umbo. 

In section the leaves are semiterete, fiattish on the ventral side, 
wdth a row of small, thin-walled water-cells and a thick layer of 
hypoderm. The resin-canals are submarginal and surrounded 
by strengthening cells. The tnesophyll consists of three or four 
layers of cells with infolded walls. The endoderm-cells are 
oblong, about 44 in number. The meristele is oblong in section, 
depressed on the upper surface; the fibro-vascular bundle 
branched, the branches separated by fine cellular tissue. 

This structure I find to be substantially the same in the varieties 
nneinata^ Mughus, Pumilio, and FischerL 

Koehne notes that in all forms of P, montana the epidermal 
cells are twice the thickness of those in any other (European) 
species and have only linear cavities. The relative absence of 
stereome-cells between tbe two branches of the fibro-vascular 
bundle is also commented on by this observer. 

The cones of this species are exceedingly variable, especially in 
the form of the apophysis, wEence several varieties have been 
described under separate names. Parlatore, however, states 
“ Omnes strohilorum et squamarum formas vidi ipsa in arbore.’^ 

In the variety wicinata the cones are unsymmetrical and the 
cone-scales recurved and hook-like. 

In the var. Pumilio to which P. uliginosa is referred, the 
cone-scales are not recurved, although somewhat prominent. 

In var. Mughm or Mugho the apophysis is flattened, with a 
central nmbo. 

Wiiikomm (EorstL EL p. 209) enters into much detail concern¬ 
ing the several varieties, which he classifies as follow'S :— 

A. P. imcinata^ including rostrata^ macrocarpa^ pendula, cas- 
tanea^ versicolor^ rotundata, pgramidata^ gihha, mughoides^ and 
fseudo-pmnilio. (See Mouillefert, Arb. tab. 28 his.) 

B. P. Pumilio, comprising Pimilio, gibha (sic), appJanata. 

C. P. Mttglnis. 
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The same authior gives numerous bibliograpliical references^ 
pp. 211, 212, 215, wliicb it is not necessary to repeat in tbis 
place. 

In the germinating seeds of P, montana T have observed a 
slender caulicle bearing five incurved, somevvbat three-sided 
cotyledons. 

P. majellensis of Schouw, Conif. dTtalie (1845), from La 
Maiella in Southern Italy, is referred by Parlatore to P. Laricio ; 
but the resin-canals are distinctly marginal in a specimen given 
me by the late Mr. Groves of Florence, who collected it in the 
originally cited locality. 

58. Piisrus Piis'EA, Linn. 

A well-known species inhabiting the Mediterranean region and 
observed also in Croatia and Syria. In altitude it occurs from 
the searlevel to 3000 ft. Bubani, in his ^ Flora Pyrenaica,’ cites 
numerous references to this Pine from Homer to Dodoens, By 
some of the older writers it was named P, domestica^ by others, 
as by Bauhin, P. sativa. There is a specimen in the herbarium 
of Linnseus. 

The famous forest near Bavenna, consisting of this species, was 
destroyed by frost in 1879, as graphically described in the 
‘ Gardeners’ Chronicle,’ n. s. xv. (1881) p. 736. 

The peculiar round-headed habit of this tree is familiar to 
Italian travellers and is well exemplified in a tree at Kew. The 
buds are elongate apiculate, pinkish; the hark of the trunk 
pinkish-brown, iimch cracked and separating in irregular oblong 
flakes. The young rind is pale pink. The male fl.owers are in 
cylindrical racemes, each about 15 mill, long, oraDge-eolouredi 
surrounded at the base by persistent, subcoriaceous, lanceolate 
perulae fringed at the margins. The young cones are clavate- 
pyramidal, the apophysis obscurely 4i-"5-sided with a rhomboid 
apophysis and a deilexed, deltoid, compressed umbo. The edible 
seeds are very large, with a very narrow wing, and the testa 
covered with a purplish powder. The radicle is stout, the 
caulicle erect cylindric. Cotyledons 11, three-sided, smooth hut 
with marginal setse. Primotinous leaves adnate, cylindric or 
awl-shaped. 

The histology of the leaf is interesting. In the primordial 
leaves the transverse section is boat-shaped. There is a single 
layer of hypodermal cells beneath the epidermis thickened at the 
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€orner 3 j the perieycle is obscurely cliiforentiatecl, and tlie fibro- 
vascular bundle is imbrauclied, with the pHoem in one concentric 
mass encircling the base o£ the wed^j;e-sliaped mass of xylem. 
In the adult leaf the section is boat-shaped, the hypoderm is well 
deTeloped, especially at the corners of the leaf, the mesopliyll 
consists of cells with sinuously folded w*alls; the endoderm-eells 
are well marked, about 4.0 in number; the ftbro-vascular bundles 
branched. The resin-canals are numerous just within the 
epidermis. 

The cotyledon is triangular in section, with an epithelial epi¬ 
dermis, no hypoderm, a mesophyll of spheroidal cells destitute 
of folds, with an imperfectly developed endoderm. The fibro- 
vascular bundle is unbranched, and there are no resin-canals. 

In the Kew Museum is a specimen in which the axis of the 
cone has lengthened out into a leaf-bearing shoot; and for a 
photograph of a similar outgrowth I am indebted to Sir W- T. 
Thiselton-Dyer, who contributed a note on tbe subject to the 
‘ Annals of Botany,’ xvii. t. 40. 

59. PiNTJS BESIKOSA, Bolander\ Bargent^ Bilva, xi. (1897) 
p. 67, tab. 565; B nit on ^ Brown^ i. (1896) p. 51, fig. 111. 

This species is so well known that little beyond reference to 
the standard works need be given. 

The section of the leaf is boat-shaped, the dorsum convex 
with numerous rows of stomata. There is one layer of hypoderm 
and the marginal resin-canals are also surrounded by similar cells. 
Tbe endoderm-eells are about SO-36 in number; the ineristele 
oblong, and the fibre-vascular bundle divides into two divergent 
branches, protected at the base by a hand of stereome-cells (see 
also Trimble, fig. 28). 

The cones are 4'-5 cent, long, ovoid-conic, the apophyses trans¬ 
versely oblong-convex, destitute of mucro. Cotyledons 6-7. 

60. P. siLVESTRis, ZimcBus (sTLTES'jrRis) j Moxdllefert^ Traiie 
ies Arhres et Arhustes (1892), t. ii p. 1296. 

The well-hnown Scotch Pine, still existing in a wild state in 
Scotland (see Gard. Chron. July 16,1881), but formerly much 
more widely distributed in these islands (see [Reid, Proc. Linn. 
Soc. March 15,1894). Bubani, Plora Pyren. p. 33 (1897), refers 
to it as mentioned by Theophrastus as well as by the botanists 
of the sixteenth and seventeenth centuries. A specimen is 
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preserved in the herbarium of Linnmus. It is distributed 
throughout the whole of Europe from the Arctic regions to the 
Apennines, as well as in ITorth-West Asia, Siberia, the Caucasus, 


Fig. 3. 



Arrested growth of buds Times sihestris i*esembling inale flowers. 

(See Gard. Chron. June 24,1899.) 

and Asia Minor, and occurring from the sea-level to a height of 
6000-7000 ft in the mountains of Southern Europe. The species 
is very variable, so that many synonyms are cited in the text- 
hoolis; to them may be added P. armena, Karl Koch (Smtenis, 
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3587). Differences in the quality of the timber eoincide with 
yariations in habit, size, and form of cone and cone-scale; 
hence the foresters recognize as distinct varieties, forms which 


Fig. 4. 



Pimis silvesfrls, showing terminal buds at the apes of the “spurs” with 
two leaves at the base. 

the botanist would pass over or think not sufficiently distinct to 
warrant the application of a separate name. 

The characteristics of this Pine are w'ell known and detailed 
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in all tlie text-books, so that only certain points need" bare be 
alluded to. Sclilecbtendal’s paper, De Pinastris G-ermanise et 


Fig. 5- 



Pinus silvestris, showing verticillate arrangement of tufts of leayes, 

Helvetia Observationes,*’ in Linnsea, toL xxx, (1857), may be 
usefully consulted for notes on P. silvestris, P. montana^ 
P. Laricio^ etc*. 
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The cotyledons, 3^8 in number, are triangular in section with 
subepidermal resin-canals and a central cylindric stele surrounded 
by endoderm, and haring an iinbrancb.ed fibro-vascular bundle. 

The primordial leaves are elliptic in section, with convex sides, 
subepidermal resin-canals, and a branched fibro-vascular^bundle. 

The section of the adult leaf is boat-shaped, flattish on the 
ventral surface, with marginal canals, an elliptic meristele, as 
seen in section, and branched fibro-vascular bundle with a 
mass of stereome-cells between its two divisions. The endo- 
derm-cells are about 60. The anther-crest is short, rounded or 
retuse. 

The cones are usually stipitate and defiexed in the young 
state, spreading more or less horizontally in the adult condition. 
It is, however, not uncommon to find the adult cones erect. I 
have seen wild trees showing this character near Zermatt, in 
Switzerland, and in a cultivated state at Bournemouth and other 
British localities. 

The apophysis is sometimes raised and pyramidal, with 4~5 
sides, but in others it is flattish and lancet-shaped on the upper 
border. In another form the apophysis is decidedly hooked, as 
in P. monfana war, uncinata* 

To Mr. Burbidge I am indebted for specimens showing the 
fascicles of leaves arranged in whorls separated by long inter¬ 
nodes (see fig. 5, p. 617). The disposition of otherwise isolated 
leaves in whorls is not nncommon, and is normal in Sciado 2 yitys; 
but an arrangement of several tufts of leaves in verticils has 
not, so far as I know, been previously noted. In fig. 3, p, 615, 
is shown another abnormal condition of the buds placed in the 
position of the male flowers, but consisting of perular scales 
only; and in fig. 4, p. 616, are shown similar buds between the 
leaves at the apex of the contracted shoots. 

61. Pixus Hejstryt, Masters^ in Journ. Linn. 8oc., Botany, 
vol. xxvi. (1902) p. 550. 

This belongs to the silvestris group, but differs in the shape 
of the cone and of the apophysis. In appearance it is also like 
P. densifiora, but the cushion-shaped apophysis is prolonged into 
a central lobe and the umbo is deeply depressed. 

The semiterete leaves have a double layerof hypo derm, marginal 
resin-canals surrounded by stereome-cells, an oblong meristele 
(in section), and a divided fibro-vascular bundle. 
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62. Pint's ben’s! floe a, Siehold ^ Zm car ini, Mayr, Monog. 
Ahietin, des Japan, Meiclies (1890), p. 72, tab. 5. f. 17, t. Tii. f. 5 ; 
Gard. Ohron, Marcli 22, 189^. 

P, tahuliformisy Fortune in berb. 

A well-known Japanese species o£ wbich manj forms are 
cultivated by the natives. The leaves are channelled on the 
upper surface and have subepidermal resin-canals. On one 
occasion I have seen a resin-canal in the centre of the vascular 
bundle. The two divisions of the bundle are separated by a 
thick layer of stereome-cells. The endoderm-cells are about 36. 
The anther-crest is membranous, truncated, and obscurely 
denticulate at the margin. 

The apophysis is flattish, and the upper border is often 
prolonged into a lancet-shaped point. 

In this species, as in P. rigida, P. halepensis (see p. 608), 
P. TTiunbergiiy P. culensis (see p. 603), and P. palustris, the 
male catkins are occasionally androgynous. Mr. Keojiro Fujii, 
in the ‘ Tokyo Botanical Magazine,’ voL ix. (1895), shows how 
the tranformation of a male into a female flower may be brought 
about by a local increase of nutriment. 

This increase may be effected by pollarding the shoots, and 
thus inducing all the nourishment in store to be used in the 
development of the remaining portions' of the shoot, especially 
the flowers and the ‘ Kurzfriehe ’ (spurs) nearest to the wound.” 
Mr. Kenjiro Fujii says that the formation of such flowers is 
mostly limited to the extension shoots (“ Langtriehe) developed 
from the spurs or Kurztriebe of the last season, and that such 
transformation of spurs into extension-shoots takes place when 
the extension-shoots are in any way injured, and that the 
Kurztriebe which are transformed into Langtriehe are those 
which stand nearest to the point of injury of the Langtriehe. 

The Japanese botanist just named, by making a series of 
experiments in the Tokyo Botanic Garden, was enabled to say 
that the sex of the flowers is not determined by their position, 
and that it is undetermined till a certain stage of their develop¬ 
ment, and lastly that “ a flower which would otherwise develop 
into a male, has a tendency to become a female when local 
increase of nourishment takes place at a certain stage or during 
certain stages of its development.” 
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68 * Pmus BiVABiCATA, BumoQit deCouneU Bot, Cult, iii. p. 760 
(1802) ; Sudworthy ex Sargent^ Silva, xi. (1897) p. 147j 
tab. 588 j Britton ^ Brown, i. (1896) p. 52, fig. 114i. 

P, Banhsiana (1803). 

A species common in tbe Atlantic States of America, 
from Noya Scotia to Minnesota. It is more generally known 
under the name Banlcsiana (1803); but I follow Sargent, Z. c., 
in adopting the original name, as Alton in 1789 alluded to it 
as yar. divaricata of P. silvestris. It has also received tlie 
names of P. Hudsonia (Poiret, 1804) and P. hudsonica (Parla- 
tore, 1868). The species is well known and has been often 
described, so that it is only necessary to add a few particulars 
mostly derived from the tree as met with in cultivation. The 
herbaceous shoots are cylindric and clothed to the base with 
leaves, la the cortex is a single row of resin-canals. The 
leaves are rarely more than 5 cent, long, slightly curved, and 
emerging from a very short sheath 5-6 mill. long. The thin 
wall-layer is conspicuous beneath the epidermis. The endoderni- 
cells number about 60, The resin-canals are in the substance 
of the mesophyll and surrounded by stereome. The meristele 
is elliptic, and the fibro-vaacular bundle branched. The leaf- 
buds are slender, cylindric-obtuse or slightly pointed, the 
bnd-scales lanceolate, membranous, but not lacerate at the 
edges. The clusters of male flowers are 15 mill, long, racemose. 
Anthers orange 5 anther-crest suborbicular, nearly entire- The 
female cones are produced laterally on the shoots of the year 
and are shortly stipitate, hut ultimately become subsessile, 
upturned, and appres^ed to the branch, to which they remain 
attached for a long period. In shape they are oblong-coniC| 
curved. Cotyledons 4~5. 

64. P- MUEICATA, JD, Don; Sargent, Silva, xi. (1897) p. 139, 
tab. 585 ; Masters, in Gard. Okron. Jan. 12,1884, figs. 8 & 9. 

A native of the Californian coast-district, remarkable for the 
length of time that the cones remain attached to the branch. 
The elongated clusters of male flowers with the intervening 
bracts are also remarkable. The leaves are in pairs, rarely 
in threes. The section is boat-shaped, showing a thin layer of 
water-cells beneath the epidermis, between it and the thick 
hypoderm. The walls of the cells of the mesophyll are infolded. 
The endoderm-cells about 50 in number, much thickened on 
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tlie outer surface. The resin-canals are median, not surrounded 
by stereome-cells. The meristele is elliptic with a branched 
fibfo-vascuiar bundle, the branches separate at -^he base by fine 
cellular tissue. The cones are clustered, deflexed, obliquely 
ovoid-conic, 7-8 cent, long, with the apophysis thickened equally 
on each side of the terminal, upturned, awl-shaped macro. The 
scales are not so broad as those in P. attenuata (tuherculatd) 
(p. 591). 

65. PiNUS CLAITSA, Clia;pman; 8arge7it^ Silva, xi- (1897) 
p. 127, tab. 582; Meissner^ Carl Mohr, in Garden and Forest, 
Aug. 20, 1890, also Sudiaorth in the same journal, April 6, 
1892, p. 162. 

P. inops var. clausa, Engelmann. 

A species native to the coast and sand districts of Florida. 

The section of the leaves is semiterete, convex beneath, flat 
above, with a double layer of hypoderm. The cells of the 
mesophyll have infolded walls. Eesin-canals median, sur¬ 
rounded by stereome-sbeath, meristele transversely elliptic; 
fibro-vascular bundle branched, its branches separated by the 
cells of the pericycle, Endoderm-cells about 49, thickened at 
the points of contact. 

Buds slender, cylindric; male flowers congested; cones 
shortly stalked, spreading or deflexed, 6-8 cent, long, oblong- 
conic, persistent, and often more or less embedded by the 
over-growing wood of the branch; apophysis convex, trans¬ 
versely keeled, entire, with a central subulate mucro. The 
scales remain closed for several years, the vitality of the se -d 
being thus preserved from five to nine years. The object of 
this serotinous habit is not clearly ascertained. It is discussed 
by Sudworth in the paper above referred to. (See also p. 595.) 

66. P. MAMTIMA, Linn ,; Miller, Diet, ed. viii. (1768) n. 7 ; 
Foiret, 1804; not of Lambert nor of Alton, 

P. silvestris. Miller, I, c. n. 1, not of Linnaeus. 

P. Pinaster, Solander, in Aiton, Hort. Kew. ed. i. vol. iii. 
p. 367; Parlatore; Sargent, Silva, xl (1897), aduot, p. 7; 
Beissner, et auct. plurim. 

P. Laricio, Santi (1795), not of Poirct, 

P. syrtica, Thore, Promenade en Grascogne. 

This well-known Mediterranean species is generally known in 
cultivation under the Pinaster, In Linnaeus’s herbarium it 
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is called Finns maritima. G-oing Lack to pre-Liuiieati times, we 
note that ifc was the maritima major of Baubin, and the P.silves- 
tris maritima €07iis firmiter ramis adhcerentilus of Plukenefs 
Almagest. (1696) p. 296. It is figured in TabernaBmoiitanus, 
^leones’ (1588), ic. 937. 

Bubani, Blora Pyren; p. 36, cites our plant under the name 
P. maritima of Theophrastus, and further refers to the ‘Idylls' of 
Theocritus and the ‘Bucolics' of Virgil! whose authority in such 
matters, however, the majority of modern botanists are not 
likely to recognize. 

The tree is so well known that little need be added to its 
description. The long leaves are in pairs or in threes. When 
in pairs the leaf-section is boat-shaped, dorsally convex, flattish 
on the upper surface. When in threes the leaf-section is convex 
dorsally, with two slightly concave lateral surfaces. In all 
cases the resin-canals are median. 

In most eases the cones are deflexed or pendulous, but in the 
variety Zemonianus the cones are terminal and erect (see 
Sir C. Lemon in Trans. Hort. Soc. Lond. ser. 2, vol. i. pi. 20, 
1833). Sir Charles mentions having seen some hundreds of 
examples, which presented an unbroken constancy of character. 
Specimens of this variety may be seen in the Paris herbarium. 
I have seen similar change of position in P. silvestris, but never 
to the same extent. The trees, as described by Sir Charles 
Lemon, never produced leading shoots, as the terminal bud was 
represented by a female cone, beneath which the lateral shoots 
were produced. The ordinary Pinaster is readily recognized by 
its conical cones, prominent pyramidal apophyses, and stout 
subulate umbos. The male flowers are in racemose clusters. 

Ill section the leaves are boat-shaped, with a prominent midrib 
projecting like a keel between the two somewhat concave sides. 
There is a thick layer of hypoderm beneath the epidermis, in 
contact with the cortical cells which have infolded walls. The 
resin-eanais are in the substance of the mesojihyll and sur¬ 
rounded by stereome-cells. The endoderm consists of 50 or 
more cells. The meristele is elliptic in section, wdth a branched 
fibro-vascular bundle, the branches convergent towards the 
upper surface. The structure of the primordial leaf is similar, 
but the endoderm is not so well difierentiated and the resin- 
canals are not provided with a sheath of stcreome. The coty¬ 
ledons are 5-8 in number. 
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Farlatore recognizes a yar. p. JELamiltoni witli cjlindric cones; 
Tar. a. minor witli smaller cones; var. d. prolifera^ a malforma¬ 
tion witli cones in dense clusters ; and var. y. Lemoniana aboye- 
mentioned. 

67. Pii^'ijs PHHOEKS, lamlerfj in Konig ^ Sims, Annals of 
"Botany, ii. (1806) p, 199; MicJiauss*, Sargent, Silva, xi. (1897) 
p. 185 ; Britton ^ Brown, Illustrated Flora, i, p. 50, fig. 117 ; 
Beissner, Handluch, p. 214, fig. 

A species native of the Appalachian mountains, extending also 
to Virginia southwards and to Pennsylvania and New Jersey 
northwards. 

The glabrous shoots are clothed *to the base with tufts of 
foliage. The leaves are 3-5 cent, long, boat-shaped in section, 
flattish above, with a thick hypoderm projecting into the meso- 
phyll in wedge-shaped masses, and cortex-cells with infolded 
walls. The resin-canals are median and surrounded by 
stereome-cells. The endoderm consists of 70 to 80 oblong, 
thick-walled cells. The meristele is elliptical, depressed on the 
upper surface. The fibro-vascular bundle is branched, the two 
branches widely divergent at the base (see also Coulter <fe Eose, 
p. 308). The cones are sessile, spreading, 7-8 cent, long, oblong- 
conic. Cotyledons 7-8. The apophyses are somewhat four¬ 
sided, dilated upwards, but taper gradually into a stout subulate, 
often refiexed, point. 

68. P. VTEGINIAKA, herh, Linn, ; Miller, Diet. (1768); Sargent, 
Silva, xi. (1897) p. 123, tab. 581; Britton ^ Brown, Illusf, 
Flora, i. (1896) p. 452, fig. 115. 

P, inops, Aiton, Hort. Kew. iii. p. 367 (1789). 

P. Boyleana, Jameson. 

A well-known American species, extending near the coast 
from New Tork to Greorgia, 

The leaves vary from 2-8 cent, in length. In section they 
are boat-shaped, with a double layer of hypoderm; the meso- 
pbyll-cells have infolded walls; the resin-canals are median 
and surrounded by a sheath of stereome. The endoderm- 
eells are about 60 in number, thickened on the outer wall. 
The meristele is elliptic in section, with a branched fibro- 
vascular bundle, the divergent branches being separated by 
cellular tissue. The buds are ovoid-oblong, acute; the male 
flowers in dense spikes, the cones shortly stalked, at first erect, 
but afterwards deflexed, 5-7 cent, long, oblong-eonic; apophysis 
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grey, lobecl; tbe umbo very convex, with a short, subulate, 
reflexed niucro. Cotyledons 4-6, 

69. Piwtrs GEABBA, Walter (1788); Bargent^ Bilva^ xi. (1897) 
p. 131, tab. 583. 

A ITortb American species, extending from South Carolina to 
Plorida. 

The leaves are in pairs, each leaf about 5-8 cent, long, 
slender. In section the leaf is semiterete, flat on the upper 
surface, with epiderm, two layers of bypoderm, cortical cells 
with infolded walls ; resin-canals median, in on© instance 
internal, surrounded by stereome-cells. Sargent also figures 
one canal as internal. The meristele is oblong in section, 
separated from the cortical tissue by the endoderm-layer con¬ 
sisting of 30-40 oblong cells (see also Trimble, fig. 30; Coulter 
& Hose, p. 308). The male flowers are in rounded clusters; 
the cones sessile, ovoid, 4-5 cent. long. The apophyses are 
slightly convex, 4-sided, with a minute mucro terminating the 
umbo. Cotyledons 5-6. 

An interesting account of this Pine is given by Carl Mohr in 
‘ Garden & Porest,' Jnne 18, 1890, p. 295, reproduced in the 
‘ Garden ’ for July 5,1890. 

70. P. ECHiFATA, Miller (1768) ; Bargenf, Bilvay xi. (1897) 
tab. 587; Britton ^ Brown, i. p. 53, fig. 116. 

P. mitis, Michaux (1803) et auctt. 

P. tariabilis, Lambert (1803). 

? P. mrginiana, /3. ecliinata, Du Koi in herb. Linn.! 

A widely distributed species, occurring from New York to 
Piorida, in Texas, Louisiana, and other Middle and Eastern 
American States. 

The leaves are 8-12 cent, long, slender, boat-shaj)ed in section, 
•with one layer of bypoderm ; cortical cells with infolded walls ; 
resin-canals median, surrounded by a stereome-sheath ,• meristele 
elliptic; endoderm-cells about 40, thickened on the outer side ; 
fibro-vascular bundle branched, with stereome-cells between the 
divergent branches. The buds are cylindric, acute; the male 
flowers in globose clusters. Cones shortly stalked or snhsessile, 
spreading, 6-8 cent, long, oblong-conic. Apophysis slightly 
convex, keeled, 4-sided, upper border oblong, umbo with a 
minute reflexed mucro. Cotyledons 4-7. 

71. P. Labicio, Poiret (1804); Sargent, Silva, xi. (1897) 
p. 6, adnot. ; Masters, in Gard, GJiron. Jan. 18, 1884, p. 18, 
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Dec. 15, 1888, p. 692, fig. 97; Ilauriee de Vilmorm^ Mevue 
Horticole^ ex Q-arden and Forest^ Oct. 20, 1897, p. 41; Mouille- 
fert^ Traits des Arbres et Arbustes, t. ii. (1892) p. 301. 

The nomenclature and synonymy of this species and its many 
varieties are involved beyond hope of extrication. The name 
Laricio of Poiret is here adopted as the one most generally em¬ 
ployed, but it is by no means certain that its claims to priority 
are valid. Linnseus does not mention the species, nor is there a 
specimen in his herbarium. Plnkenet, in his Almagestnm (1696) 
p, 296, mentions a P. liis^anica Laricio, which may refer to our 
present species. Eeverting to post-Linnean times, Dr. Giinther 
Emitter Beck von Mannagetta says that P. nigra of Arnold, Keise 
nach Mariazell (1785) p. 8, has precedence over P. Laricio. 
Arnold’s plant is the same as that now generally known as, 
P- Laricio, var. austriaca, Santi’s P. Laricio, dating from 
1795, is the same as Miller’s P. marifima (1768), which is the 
P. Linaster of Solander and later writers. Our present plant 
is the P. maritima of Solander in Aiton, Sort. Kew. (1789), but 
this name, as we have just seen, had been previously employed 
by Miller (1768) for the Pinaster. 

The species figured by Miller as the Aleppo Pine in his 
‘‘ Figures of Plants,” described in the ‘ Gardeners’ Dictionary/ 
voL ii. (1760) tab. 208, seems referable rather to a form of 
P. Laricio than to P. halepensis. It is not possible to ascertain 
the position of the resin-canals in Miller’s figure ; were it other¬ 
wise, it would be easy to distinguish any form of P. Laricio 
with median canals from P. halejoensis, in which they are always 
subepidermal. 

Parlaiore considers the typical form to be equivalent to the 
var. a. JBoiretiana of Antoine. The habitats for tbe typical form 
are the mountains of S.E. Spain, Southern France, Calabria, 
Corsica, Greece, and Western Asia Minor. 

The Italian botanist groups tbe numerous varieties under three 
subspecies :— ft. tenuifolia, y. nigricans, and d. Pallasiana. 

In the /3. tenuifolia varieties the leaves are relatively slender 
and soft, not rigid. Here are referred the varieties pgrenaica 
(not P. pgrenaica of Lapeyronse), cebennensis, monspeliensis^ 
^alzmanni, angnstisquama, and leptopJiylla, This group is equi¬ 
valent to the subsp. 2. monspeliensis of Koehne. Lapeyrouse’s 
P, pgrenaica, for reasons given under the head of P. bruttia, 
may well be suppressed. Henry de Yilmorin, who studied the 
forms carefully in the Pyrenees, came to the conclusion that 

3 a2 
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jBinus Laricio Ytiv, ^yrenaica is tBe one found in various parts 
of the Pyrenees, and that P. monspelie7isis and P. Balzmanni 
were inseparable from it. See H. de Vilmorin, Bull. Soc. Bot. 
Prance, Montpellier Congress, xL (1893) pp. Ixxvii-lxxxi. 

The tenuifoliate forms of P. 'Laricio occur in the mountains of 
S.E. Spain, in the Central Pyrenees, and the Cevennes. 

The forms referred by Parlatore to his var. y. nigricans are the 
following;— 

P. nigricans, Host (1826), also of Link, Tenore, Bertoloni, 
and others. 

P. austriaca of Hoss (1826). The two last names w^ere, ac¬ 
cording to Dr. Gunther Bitter Beck von Mannagetta, published 
many years subsequently to the P. nigra of Arnold, which applies 
to the same form, and, except for the sake of convenience, should 
have precedence. 

P. sglvestris, Baumgartner. 

P. Pinaster, Besser, Tenore, not of Solander. 

P. Laricio, Koch. 

P. Laricio austriaca, Endlicher. 

P. Laricio nigricam, Christ. 

P. Penzlii, Kotschy. 

P. JELeldreiclhii, Christ; see Gard. Chron. May 10,1902, fig. 97. 

Of the last named I have seen a small cone forwarded by 
Dr. Christ, who speaks of it (in litti) as ‘‘ une variete tres 
remarquabie montagneuse et siibalpine de P. Laricio, Poiret, 
ires reduite et afiectant presque le P, pumila, Elle est des 
hautes montagnes de la Grece, Oljmpe et Thessale.^' By some 
this variety is included under P. leucode^^^nis of Antoine, but the 
figures of the cones of the two are widely di:ffierent. 

P. leucodermis, Antoine, Oesterr. Bot. Zeitschr. xiv. (1861) 
p. 366, is said by its author to be distinguished from P, Laricio, 
var. austriaca, by the peculiar formation and colour of the bark, 
by the short, thick, densely crowded leaves, and by the somewhat 
smaller, far more resinous and black-green cones (see Dr. Gunther 
Bitter Beck von Mannagetta, in the ‘ Wiener Garten Zeitung ’ 
(1889), and in his “ Flora d. Sud-Bosnia,” Ann. des k.-k. Hof- 
museum, Wien, ii. p. 37, 1887). 

Heldreich also, as quoted by Boissier, ‘ Flora Orientalis,’ v. 
p. 697, says it differs widely from Laricio in its lower stature, 
thicker leaves, and much shorter cones (6-7 cent.), and in the 
form of the apophysis. Dr. Christ thinks it near to P. montana. 
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Tlie figure of the cone certainly looks different from that of 
most forms of Laricio, 

A young living plant, given me by Mr. "W. Paul, greatly 
resembles a young plant of the Austrian pine, but the leaves 
are of a deeper green colour and the bud-scales more silvery. 
Moreover, the hypoderm projects in wedge-shaped masses into 
the substance of the leaf, which is not the case generally in the 
other forms of Laricio, 

F, ojiajellensis, Gussone, is sometimes included here, but the 
marginal position of the resin-canals shows this to be referable 
rather to P. moiitana. 

P. tauriea, hort. 

P. dahnatica^ Visiani. 

Here also may probably be P. Larieio, var. cilica^ 

Kotscby, n. 418, which has orange-coloured shoots as in P. Laricio 
jyyTenaica. 

P. Laricio orienialu is a short-leaved variety from Cyprus, 
Kotscliy^ 759! 

The forms in this group occur in the mountains of Austria, 
Dalmatia, Yenezia, Hercegovina, Montenegro, Calabria, Sicily, 
Greece, Crete, and the Taurus Mountains. 

Under var. 1. Pallasiana are included forms with relatively 
thick, rigid leaves, but with larger cones than in those pre¬ 
viously mentioned, and with the apophysis marked by radiating 
cracks. Here are referred:— 

P, maritima of Pallas. 

P. Finea^ Hablitz. 

P. lialepensis^ Marscball v. Bieberstein. 

P. Fallasiana, Lambert, P. Laricio Pallasiana^ Endlicher and 
others. 

In this series may also be placed P. Laricio pmdica^ the P,pm- 
dica of Pormanek, from the mountains of Thessaly, Sintenisl 
(see Masters, in Gard. Chron. May 10,1902, figs. 95, 96). 

The P. Laricio caldbrica of Delamarre is, in gardens, a tree 
with bushy pyramidal habit and upturned branches with dark 
green leaves. The names italica and Ltomana are supposed to 
apply to this form. A specimen from Calabria, given me by 
Dr. Christ, is in foliage and cone evidently a form of Laricio^ 
var. nigricans^ but whether it is the same as Delamarre’s tree, I 
am not able to say. 

A very distinct form is that gathered by the late General 
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Munro in tbe Crimea. This has relatively small cones resemhliiig 
that sent hy Dr. Christ as Finm JBLeldreichiL The cones are 
ovoid, cinnamon-coloured, the scales have a concave apophysis 
and a minute rhomboid umbo. 

P. ParoUniana of Visiani has been referred to this species, 
hut, as pointed out by Karl Koch, is better placed under 
P. Jmlepensis. This view is borne ont by the marginal position 
of the resin-canals. 

The late Henry de Yilmorin, who had specially studied this 
species and varieties, proposed the following arrangement {in 
Hit .):— 

P. Laeigio. 

Subsp. 1. genuina^ Poireiiana, 

,, 2. oalahrica. 

„ 3. pyrenaica, 

,, 4. taurica. 

„ 5. Tcaramana, 

„ 6. amtriaca, 

„ 7. ruhra. 

„ 8. Massoniana {^ Thunlergii). 

All the forms of P. Laricio have semiterete leaves with thick 
hypoderm, median, or very rarely subepidermal, resin-canals 
encircled by stereome-cells, an endoderm-sheath of 40-50 ovoid 
cells, an elliptical meristele, and a branching fibro-vascular bundle. 
Longo, in the *Annali di BotanicafKoma (1903), t. i, faac.2, tav. 3, 
says that in P. Larieio proper there are only one or two layers of 
hypoderm, whilst in P. nigricans there may be as many as four. 

The leaf-buds in all the varieties are ovoid or ovoid-conic, 
generally with a prolonged point. 

The male flowers are in subglobose tufts, each one cylindric, 
often somewhat twisted. 

In the young seedling the radicle descends vertically to a great 
distance, and has horizontal branches at rather remote intervals. 

The caulicle attains a height of 5-7 cent., and becomes ulti¬ 
mately somewhat woody with a greyish-brown rind. The coty¬ 
ledons vary from 4 to 8 in different specimens. The young 
stem-system is pyramidal, branching from the base. 

The colour of the herhaceons shoots varies in the different 
varieties, hut the tint of the bark on tbe older portions of the 
stem (in cultivated specimens) is less variable, being usually 
dull reddish brown, peeling off irregularly in long, narrow, thin 
flakes. . 
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72. Pikes THUNBEEati, Farlatore (1868) y Mayr^ Monogr. der 
Ahietin. des Japanischen JReiches (1890), p. 69, t. 5. fig. 16; 
Sargent, Forest Flora of Japan, p. 79 ; Masters, in Gard, Chrofi> 
ISr. S. xxiii. (1885) p. BM, fig. 63. 

A Japanese species formerly confounded with P. Massoniana 
(p. 611) and P. densiflora, but distinct from both in foliage, leaf- 
biid, and cones. The leaves are boat-shaped in section with a thick 
hypoderm. The cells of the mesophjll have infolded walls. The 
resin-canals encircled by a sheath of stereome traverse the centre 
of the mesophyll. The endoderm consists of about 30 or more 



Pimis Thimhergii, showing androgynous spike with bracts and stamens beneath, 
bracts, fruit-scales, and ovules above: real size and magn. 3 diam.; details, 
fruit-scales, &c., magn. 8 diam.; pollen-grains 160 diam. 


cells. The meristele is elliptic in section, and the two branches 
of the fibro-vascnlar bundle are separated by stereome-cells. 
Androgynous cones occasionally occur. See Grard.Ohron. June 30, 
1883, p. 825; also Tokyo Botanical Magazine, June 10, 1892, 
p. 239 cum ic. (see ante, pp. 603, 619). 

The Abbe David, in a note attached to a specimen of this 
species, n. 2890, in the Paris herbarium, speaks of this as a large 
tree with verticillate ascending branches, occurring on the lofty 
mountains of Western Ourato. 
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The apophysis is lancet-shaped on the free border, rather flat, 
greyish, with a brownish umbo. 

73. Pines contoeta, Loudon (1838); Barcjenf^ Silva, xi. (1897) 
p. 89, tab. 567; Masters in Gard. CJiron. 1883, p. 45, fig. 5. 

A species growing near the coasts of Northern California, 
Yancouver, and Alaska. Inland it grows on the mountains of 
the “ Sequoia ” region at an altitude of 8500 feet, and there 
alters its character, constituting the variety Murray ana, as illus¬ 
trated by specimens in the British Museum, collected near 
the Colombia Biver by Macoun. Another variety, with more 
slender foliage and catkins, has received the name Bolanderi. 

In tlie typical F. contorta the cones are ovoid-conic, and the 
small fonr-sided nmhos are provided with a small aculeate 
curved mucro. 

The leaf-section is boat-shaped, flat on the upper surface, with a 
layer of hypoderm beneath the epidermis. The mesophy 11-cells 
have infolded walls. The resin-canals are in the substance of 
the leaf and surrounded by stereome-cells. The section of the 
meristele is elliptic and surrounded by an endoderm-layer of 
about 50 cells, both in tbe type and in the variety Murrayana. 
The two divisions of the fibro-vascular bundle are widely separate 
by intervening cellular tissue. 

Species of which no Specimens have been seen 
BY THE Writer. 

PiHUS recurvata, Boiolee, in ‘ Bulletin’ of Torrey Botanical Club, 
xxx. (1903) p. 107.—Eowlee describes from the Isle of Pines a 
species which he says resembles ^ahistris; but the cones are 
only half as large, and the depressed umbo and straight prickles 
are not like those of the species named. The cones are even 
more unlike those of heterojpliylla (culefisis), [Shaw refers this 
to P. laliaiJiensis, Griseb.—Note added March 12,1904.] 

P. yunnanensis, Franchet, in Journ. de JBot. 1899, p. 253. 

A tree described by Pranchet as having the habit of P. longi- 
folia, with three leaves to the tuft, each leaf 18-20 cent. long. 
The cones are smaller than those of P. longifiora, beiug about 
9-10 cent, long, 6-7 broad, ovoid; apophysis rhomboid, promi¬ 
nent. The species was collected in Yunnan by Father Delavay, 
and seems to resemble P. Massoniana, 

P. veimiculaiis, Janha, ex Boissier^ Flora Orient, v, p, 698. 

? P, JPeuhe. 
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Pinus leiicosperma, Maximoioicz^ in JBuU^ Acad. St. I^etersh. 
t. xxvii. p. 425 (1881).—A native of Kansu, Terra tangatorum, 
collected by Przewalsld in 1872. Of tbis two pairs of leaves 
have been kindly furnisbed by M. Eisclier de Waldbeim. The 
leaves are in twos, surrounded at the base by a short sbeatb, 
semieylindric, cbannelled above, faintly denticulate, stomatiferous 
on all sides. The length is 8 cent, in the one case, 11 cent, in 
the other. Beneath the epiderm are two layers of hypoderm 
with additional stereome-cells in the corners. The cells of the 
inesophyll are plicated, and the niimerous resin-canals, each 
surrounded by stereome, are subepidermal. The ineristele is 
elliptic in section, with an endoderm of 40-50 cells. The two 
branches of the fibro-vascular bundle are widely divergent. In 
structure it appears like JP. silvestris. 

P. eldarica, Ifedwejew, in Act. Sort. Tijlis {1302), vi. ii. p. 2.— 
Allied to P. hruttia and P. lialepensis, but said to differ from both, 
A native of Transcaucasia. The figure shows sessile, ascending 
ovoid-conic cones. I am indebted to Mr. Hemsley for calling 
my attention to the figure and description of the tree. 

P. funehris, Komaroio, in Act. Sort. Petrop. xx. (1901), cited 
in Beissner, Mittheii. d. Deutschen botanischen Gresellschaft, as 
probably a form of P. silvestria. 

P. apulcensis, Lindl. ex JSndl. Synops. p. 153, 


Index tq Specific Kames and Synonems. 


albicaiilis . 

apulcensis . 

aristata . 

arizonica. 

Armandi. 

attenuata (tubercuiata ). 

australis ... 

Ayacuite. 

hahamensis [see Postscri 

Balfouriana. 

Banhsiana . 

bruttia . 

Bungeana . 

canariensis. 

Cembra ... 


No. 


No. 
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cembroides.... .. 
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chiliuahiiana . 
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clausa . 
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. 47 

contorta . 
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Coiilteri .... 
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cubensis [see Postscript] , 
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o 

dpinfti flora ... 
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. 5 

divaricata . .. .. 
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Donnell-Smithii. 
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. 20 

echinata. 
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odulis .... 
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eldarica .... 
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99 

ftxcolsa. 

... 10 

. 29 

filifolia... 

... 44 

.. 13 

flexilis. 
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No. 

fimebris. p. 631 

Gerardiana. 23 

"laTbra .. 69 

lialepensis . 63 

Hartwegi . 42 

Ilenryi .. 61 

inops (Tirginiana). 68 

insignis {see radiata). 33 

insiilaris. 26 

Jeffreyi {see pouderosa) .... 30-31 

Kliasja . 28 

koraieiisis . 11 

Lambertiana . 3 

Laricio . 71 

latiaquama (sp. dub.) cf. j). 656. 

leiopbylla . 45 

leucosperma . p. 631 

longifolia . 27 

Lumlioltzii.. 25 

maritima (Miller). 66 

Massoniana {sinensis) . 56 

Merkusii.. 55 

mitis (ecbinata). 70 

monopliylla. 14 

ni on tana. 57 

Montezumse . 43 

raonticola . 8 

mnricata. 64 

occidentalis . 49 

[occidentalis, Ki chard = baba- 
Biensis, teste Sbaw.] 

oocarpa . 52 

palustris. 60 


Parry an a. 

parvifiora . 

patula. 

pentaphylla. 

Peuke . 

JPinaster . 

Pinea . 

ponderosa . 

pseudostrobus. 

pnnrrpns . 

No. 

.... 15 

.... 2 
.... 38 

.... 1 
.... 9 

.... 66 
.... 58 

.... 30 

.... 51 

.... 67 



pjrenaica . 

.... 54 

radiata . 

.... 33 

recurvata . 

.. p. 630 

resinosa . 

.... 59 

rigida . 

.... 39 

Hoyleana (virginiana) .. 

.... 68 

Sabiniana . 

.... 35 

scipionift^rmis. 

.... 6 

serotina . 

. 40 

strobiformis . 

. 4 

Strobiis . 

. 7 

sylvestris . 

. 60 

Taeda . 

. 36 

Teocote . 

. 37 

[terthrocarpa, see Postscrij)t.] 

Thunbergii. 

. 72 

Torreyana . 

. 46 

variabilis . 

. 70 

verniieularis. 

.. p. 630 

virginiana . 

. 68 

[Wrightii, see Postscript.] 

Yunnanensis .. 

.. p. ()30 


[PosTscEiPT, March 12, 1904. 

As this sheet is passing through the press, a coinihUnication 
relating to the Pines of Cuba has been received from Mr. C. R. 
Shaw, of the Arnold Arboretum,for publication in the ‘ G-ardeners’ 
Chronicle/ March 19,1904, pp. 179-180, fig. 74. In this note 
Mr. Shaw arranges the Cuban species thus :— 

1. P. cubensis, Griseb.=:P. Wrightiii Engelm. 

2. P. terthrocarpUj Shaw. 

3* P, bahamensis, Grriseb., with numerous synonyms.,] 
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A Chkokological Lisp of Specific Names, based ok the 

EkUMEEATIOK GITEK IK THE ‘ IkDEX KeWEKSIS ’; WITH 

Abditioks. 

[Synonyms in italic; adopted names of true Pines in black tjrpe.] 


1753. Linnaeus, Species Plantamm, 

PinuLs sylvestris. 


si/lvest7'is 


Ceih'us. 

Lcma\ 

picea, 

halsamea. 

Abies, 


— Pinaster. 

— Taeda. 

— Cembra. 

— Strobus. 
Cedi'us LibcmL 
Larix decidua. 
Abies pectinata^ 
jAbies balsamea. 
JPicea excelsa. 
Finns Pinea. 


1755. Dubamel, Traite des Arbres etc. ii. p. 126. 

hierosolimitana. — halepensis, Miller (1768). 

1762. Linnaeus, Sp. Plant, ed. 2. 

canadensis. Tsuga canadensis, 

orientalis. JPicea ormiialis, 

1765. Gouau, Flora Monspel. p. 418, 

sglvestris. Pinus maritima, 

1768. Miller, Gard. Diet. ed. 8. 

sglvestris. — maritima. 

— Pinea. 

— sylvestris, var. 

— montana. 

— Cembra. 

— maritima. 

— halepensis. 

— virginiansu 

— rigida. 

— Taeda. 

— ecMnata. 

— Strobus, 

— palustris. 


I'ubra. 

tatarica, 

Cembro. 
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177l» Du Eoi, Obs. Bot. p. 44. 
Abies, 
americana, 
canadensis, 
laricina, 
mariana, 

Ficea. 

virginiana /3. echinata. 


Abies pectinata, 
Tsuga canadensis, 
Ticea alba. 

Jjarix americana. 
Ticea nigra. 

Ticea excelsa. 
Pinus ecliinata. 


1772. Scopoli, FI. Carniol. ed. 2, ii. p. 247. 

Mugkus. — montana. 

1777. Alstroemer, Vet.-Akad. Handl. xxxviii. 

vimimilis. Ticea e.vcelsaj yar. 


1778. Lamarck, Flore Fran^*. iii. p. 651. 

excelsa. Ticea excelsa. 

montana (not Miller). Pinus Cembra. 

7naritima. — maritima, Miller. 

satim. — Pinea, or Ticea excelsa ? 

pectinata. Abies pectmata. 

1780. Turra, Florae Ital. Prod. 

Mugo. Pinus sylvestris. 

1781. Jacquin, Tc. Plant. Ear. 

Mugho. — sylvestxis. 

1782. Molina, Sagg. Chile, ed. 1, p. 182. 

aimmana. Araucaria imbricata. 


1784. Pallas, Flora Eossica, i. t. 7. 

Ticea. Abies sibirica. 

Abies. Ticea ohovata. 

Cembra jS. pumila. Pinus Cembra, 


Thunberg, Flora Ja 2 }ODica. 


Abies. 
Ceinbra, 
Japonica. 
Larix. 
sylvestris. 
Btrobm. 


Ticea polita. 

Pinus parvifiora. 
Larix japonica. 
Lariv kpiolepis. 
Pinus Thunbergii, 
— koraiensis. 


1785. Moench, Verzeichn. 

glauca. Ticea alba. 

Arnold, Eeise nach Mariazell, p. 8. 

9iig7'a, Pinus Laricio, Poiret. 

1788. Walter, Flora Carolin. p. 237. 

— glabra. 

lutea. — palustris, 

squarrosa. — echinata. 
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1788. Ehrliart, Beitr. iiu 

laxa, Ficea alba 

Graertner, Friict. ii. p, GO, t. 91. 
americana, Ficea nigra. 

1789. Alton, Hort, Eew. ed. 1, p. 366 (Solander). 

alba, 
mops, 
nigra, 
pendula. 

Pinaster, 
resimsa. 

sglvestris^ var. divari- 
cata. 

sgloestriSf var. marl'- 
tima. 

syhestrisj var. mon-- 
tana, 

Taeda, var. ahyecu- 
roides. 

Taeda rigida. 

Taeda^ var. variabilis. 

1790. Castiglione, Viagg. 

silvestriSf var. novo-- 
ccBsa}'iensi8. 

Taedaj var, ecMnata. 

Taeda, var. pahtstris. 

Loureiro, Flora Cochincliiii. 

Abies. Cunningliamia sinensis, 

sylvestris. Pinus Merkusii. 

sylvestris. — Massoniana. 

1701. Ilaenke, in Jirasek, Beobaclit. p. 68. 

Pimiilio, — montana. 

Hoffmann, DeutsckL Flora. 

montana. — sylvestris. 

1792. Grilibert, Exereit. Pbyt. ii. p. 414. 

P. binato folio. — sylvestris. 

1791. Moencb, Method, Plant. 

tetragona, Ficea alba. 

1795. Santi, Yiagg. p. 59. 

Laricio, 


Ficea alba. 

Pinus virginiana. 

Ficea nigra. 

Larix americana. 

Pinus maritima, Miller. 

— resinosa. 

— divaricata. 

— Laricio. 

— montana, 

— serotina. 

— Taeda. 

— ecMnata. 

Pinus ecMnata. 

— palustris. 


Pinus maritima (Miller). 
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1796. Salisbury, Prod. 


hoj'ealis. 

Finns sylvestris. ■ 

eff^uscu 

Cedr7iB Libcmi. 

fasfMosa. 

Pirnis Pinea. 

ghmemia. 

~ maritinia, Hiller. 

lata. 

Larix decidua. 

longifolia. 

Pimas paliistris. 

Incida, 

Abies pectmata. 

pe7idula. 

Larix americana. 

pijramidalis. 

Ficea excelsa. 

iaxifolia. 

Abies baJsa^nea. 

temiifolia. 

Pinns Strobus. 

1797. Swartz, Prod, PI. Iiid. Occ. p. 103. 


— occidentalis. 

1798. Savi, Plora Pisana, ii. p. 

354, 

Laneio. 

— maritima, Miller. 

resinosa. 

— sylvestris. 

1800. Pu Eoi, Baiimz. ed. Pott, vol. ii. 

intermedia. 

Lariv a7nerica7ia. 

1801. Pubamel, Trade Arb. i. 


resinoBa. 

Pinus Laricio, var. pyrenaica 

1802. Duaiout de Courset, Bot. i. 


— divaricata. 

1803. Micbaiix, Plora Bor.-Am. ii. p. 204. 

mitis. 

— ecMnata. 

7'iibra. 

— resin osa. 

mpestrk. 

— divaricata. 

Lambert, Pinus, ed. 1. 


Bmiksiana. 

— divaricata. 

Dammara. 

Agathis loi'antkifolia. 

lanceolata. 

Cunninghamia sinensis. 

longifolia (not of Sidis- 

Foxbmghii^ Sargent ? 

bnry). 


ta.vifolm. 

Fseudotsuga BotiglaslL 

mriahiUs^ 

Pinns eclimata. 

Poiret, in Lam. Eneycl. 

Metb. V. 

alepensiB. 

— lialepensis. 

Mnglio. 

— montana. 

IIudso7ii. 

— divaricata. 


— Laxicio. 

— maritinia. 

— Taeda, 

— virginiana. 
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1805. Eamond, in DC. Flore Fran^. 

uncinata, Hnus montana. 

1808. Marschall v. Bieberstein, FI. Taur.-Caac. ii. 

halepensis. — Laricio. 

Pinea, — Laricio. 

1809. Besser, Flora G-alic. ii. p. 291. 

Pinaster. — Laricio. 

Eoemer, Collect, p. 158. 

baldensis. Abies pectinata. 

1810. Tbore, Promenade ea Gascogne. 

? ericdonmi. 

syrtica. Finns maritimaj, Miller. 

Aitoo, Hort. Ke\r. ed. 2 (Dryander). 
maritima. — Laricio, Tar. 

Micdiaux iiL, Hist. Arb. Am. i. 

australis. — palnstris. 

— pungens. 
rubra. — resinosa. 

rupestris. — divaricata. 

1811. Dumont de Courset, But. Cult. ed. 2, vi. 

australis. -? 

1812. Loiselenr, inTsTouv. Duliarael, ii. 

californiana. Finns radial a. 

1813. Dapeyrouse, Hist. PI. Pyren. 

penicillus. — Laricio, var. p37Tenaica. 

sanguinea. — montana, yar. 

E. Brown, in Aiton, Hort. Kew. ed. 2, voL v. 

Taeda p. alopemroidea. — serotina. 
maritima. — Laricio. 

1814. EoxburgB, Hort. Bengal. 

longifolia. — longifolia 

Deo dor a, Cedrus Lihani. 

Pursb, Flora Am. Sept. 

variahilis. Finns mitis. 

Fraseri. Abies Fraseri. 

1815. Bose, ex Desfontaines, Tableau, ed. 2. 

adunca. ? Finns radiata. 

1816. Baumgarten, Enum. Pi. Transilv. 

silvesh'is. — Laricio. 

Poiret, Encycl. Metli. Suppl. 

adunca. — radiata. 
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1817. Kunth, in Humboldt 

occidentalism 

JiiHelkim 

7’eligiosa. 

Cels, Cat. Arbres. 
7'077ieniaca, 


et Bonpland, Hov. Gen. 
Finns Monteznmae. 
Abies 7'eligiosa. 

Abies rcligiosa, 

Pirnis Laricio. 


1818. Lapeyrouse, Hist., abreg. PL Pyren, 

•pyrenaica. — Laricio, var. pyxenaica, 

1819. Hamilton {formerly Buchanan), Account o£ Hepal. 

— excelsa. 

1820. Torrey, in Ann. Lyc. H. York. 

7'esmosa. — ponderosa. 

1821. Steudel, Homenclator, i. p. 621. 

americmiarn Larix americana, 

1822. Bose, in Houv. Cours d’Agrie, xi. 

sqxiarnosam Finns montana, var. nncinata. 

1823. James, in Long’s Exped. 

— flexilis. 


1821. Elliott, Sketch. 

Taeda heteroqyliyllam 

Lambert, Pinus, ed. 2. 
excelsa. 

Mmziesii. 

mtcrocarpa, 

Pallasia?ia, 

ymbra. 

spectabiiis, 

variabilis. 

1825. Bon, Prod. EL Hepal. 
duimsa. 
tinctoria. 


— cnbensis (heterophylla). 

Picea excelsa. 

Picea Sifcheyisis. 

Lax'ix americana. 

Finns Laricio, var. 

Picea 7iiym. 

Abies Webhiana. 

Finns inops. 

— Massoniana. 

Tsuga Bmnoniana, 

Abies Webbitma. 


Bach, Phys. Beschr. Canar. Ins. 

IPinns canariensis. 
Mirbel, Mem. Mus. Par. xiii. 

mmatrana, — Merknsii. 


1826. Sieber ex Sprengel, Syst. iii. p. 886. 

araUca. — halepensis. 

Pisso, Hist. Hat. Europ. Merid. 

escarena. — maritima (Miller). 
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■1827. Douglas, in Trans. Linn. Soc. Lond. xr. 

Pinus Lambertiana. 

Vellozo, Flora Flum. x. 

dioica. Araucay'ia hrasiliensis^ 

Link, Abbandl. Akad. Berlin, 

Inwiilis, Finns sylvestris. 

— Cembra. 

niffva. — Ijarlteb, var. 

rotundata, — montana. 

— Pinea, 

Moris, Stirp. Sard. Elencb. 

Pinaster. — Laricio. 

1828. Wallicli, Cat. 

Mnlaysomana, — Merknsii. 

Don, in Lambert, Pinus, ed. 2. 

Bauhniana, — divaricata. 

— Massoniana. 

— excelsa. 

— Gerardiana. 

Douglasi. Pseudoimga DonglasL 

Wehbiana, Abies Webbiana, 


Link, in Flora, xL p. 32. 

austriaca, Finns Laricio, Tar. 

Torrey, in Ann. Lyc. N. York. 

resinosa, — ponderosa. 

1880. London, Hort. Brit. 

cmrulea, Picea alba. 


Link, Abbandl. Akad 
humilis. 
nigra, 
rotundata. 

Host, Anleit. p. 6- 
austriaca. 


Berlin. 

Finns sylvestris. 
— Laricio. 

— montana, 

— Laricio, var. 


Cbaraisso et Scblecbtendal, in Linnasa, v. 

— Teocote. 


Sieboid, in Verbandl. Ned. Bat. Genootscb, xii 
rubra. — Thunbergii. 

verticillata, Sciadopitys veHicillafa. 

Eeicbenbacb, Flora Excurs, 

ohliqua, Finns montana. 

LIHJ?-. Jorm—BOTAHT, TOI/. XXXV. 


8 
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1831. Boiigard, Mem. Pliys.-Matli. St. Petersb. 
inops. Pirnis contorta. 

Host, Flora Austriaca, ii. 

nigricans. — Laricio, var. 

Tenore, SylL Flora ISTeap. 

conglomerata. — bnittia ? 

1882. ScMeclitendal et Cbamisso, in Lilln^3ea, vi* 

— leiopliylia. 

London, Hort. Brit. 

rigemis. — sylvestris. 

Zuceariui, in Abliandl. Akad. Miinchen, i. 

— cembroides. 

Lambert, Piuus, ed. 8. 

Kaemp/eri. Tseudohrix XaempferL 

"Waliicb, Plant. Asiat. Bar. iii. 

Brunoniana. Tsuga Brunoniana. 

1833. Douglas, in Trans. Linn. Soc. xvi. 

Hnus Sabiniana. 

Hook, et Arnott, Bot. Beechey's Yoy. 
rigida. — radiata. 

Bongard, in Mem. Acad. St. Petersb. 
canadensis. Tsuga Merfensiaim. 

Merfendana. Tsuga Mertensiana. 

sitchensis. Bicea sitvhensis. 

1884. Uspensky, Bull. Soc. Hat. Mosc. tH. 

Cedrus. Piuus Cembra. 

1885. Bentbam, in Trans. Hort. Soc. Lond. ser. 2, i. p. 512. 

Bemoniafia. — maritima (Miller), var. 

Tenore, Flora Hap. v. p. 3(56. 

mgreseens. — Laricio. 

1836. Douglas, io Hook. Comp. Bot. Mag. ii, 
amabilis. Abies amahilis, 

grandis. A. granclis. 

nohiiis. A. nobdis. 

Pmus ponderosa. 

Abies bracteata. 

Pinus Sabiniana. 


te^msia. 
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1836. Loddiges, Cat. 
Chylla. 
Fischeri, 
Fraseri, 
intenm^dia, 
Fichta. 
scariom. 
taurica. 


Pinus excelsa* 

— montana. 

— rigida, 

Larix leptolepu, 
Abies sibirica. 
Pinus sylvestris- 

— Laricio, var. 


D. Don, in Trans. Linn. Soc. Lond. xvii. 
insignis. — radiata. 

tuberculata* —radiata. 

— muricata. 

— monticola. 
— Coulteri. 


1837. Blume, EumpBia, iii. 

Finlagsonimia. — Merkusii ? 

Wallicli, in Lambert, Pinus, ed, 2, vol. iii. 

— Gerardiana. 


Don, in Lambert, Pinus, ed. 2, vol. iii. 

— monticola. 
Smithiana, Ficea Mormda. 


Kocli, Synops. Piorae G-erm. 


maritima. 

Bon Jardinier, p. 974. 
caramanemis, 
serotina. 

Blanco, Flora Filip. 
Tmda. 

1838. Loudon, Arboretum- 
australis. 

Cembra pygtima^ 

Corsicana. 

imignis. 

Fimster. 
rigidaj var, 
squamosa, 
timoriensis. 


Scbiede, in Lintiaea, xii. 

IJaveana. 


Pinus Laricio, var. austriaca. 

— Laricio, var, 

— ? palustris. 

— insularis. 

— palustris, 

— Cembra, var. 

— Laricio. 

— radiata. 

— Tbunbergii. 

— serotina. 

— montana. 

— insularis. 

— contorta, ^ 

— ponderosa. 

— oocarpa. 

^— patula. 

— cembroides. 


3b 3 
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1838. Elireiil}erg 5 in Linnjea, xii. 

Fintis Ayacnite- 

Sr even, in Bull. Soc. iSTat. Mosc. xi. 

Jiamata. — sylvestris, Tar. 

Norchnamiiana. Abies jS^ordmanntmia. 

Fithyiisa. Pinus lialepensis. 

Biseller. Bull. Soe. ISTat. Mose. xi. 

dahu'ica. Larix clahunea. 

!Neiimann ex TViramer, Breslau, Uebers. 
niiginosa. Pinus montana. 

Tnrczaninow, Bull. Soc. Xat. Mose. xi. 
ohovata, Picea orientalh. 

sihirica, Abies sihirica* 

Hooker, Flora Bor.-Amer. ii, 

inops, Pinus contorta. 

JLcmihertiana — ilexilis. 

lasiocarpa. Abies iasiocarpa, 

resinosa^ partly. Pinus ponderosa. 

1839. Loudon, Hort. Brit. Suppl. ii. 

minor, — halepensis. 

Lindley, Bot. Beg. Misc. xxv. 

Uei'onimia. — Montezumse. 

macTophylia, — Montezumae. 

— Hartwegi. 

Piissell icm «. — Montezumae. 

— apulcensis P 

— pseudostrobtis. 

Forbes, Pmetim TFobiirnense. 

Gerardi, — Gferardiana. 

japonica, — densifiora. 

Boyle, Ill. Plant. Himal. 

Khiitroir. Picea Morinda. 

Ptndrow. Abies TPebbiima, 

Strangeways, in Loudon, Gard. Mag. xiv 
persica. Pinus lialepensis. 

G, Bon, in Sweet, Horr. Brit. ed. 3. 

— acapulcensis. 
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1840. Antoine, Coiiif* 


A pollinis. 

Abies cep/ialonica. 

bifida. 

Abies Jinna. 

iiomolepia. 

Abies homolepis. 

jezoensis. 

Picea sitchmsh. 

marylandica. 

Picea nigra. 

Naphta. 

Abies Pindrow, 

ohovata. 

Picea obovata. 

poUta. 

Picea poliia. 

pgramidalis. 

Pinus montana. 

Schrenkiana. 

Picea orient alls. 


Lindlej, Eot. Eeg. xxvi., Misc. 

maorocarpa. Pinus Coulteri. 

Strangeways, Grordon, in Loudon, G-ard. Mag. xri 


JHthyusa^ 

toHuosa, 

1841. Steudel, Nonienclator, 
australis hort. 
denticulata. 
pseudolarLv. 
scarma. 
tortuosa. 

Tsuga. 

undnata. 


— halepensis. 

— sylvestris. 

ed. 2. 

— lialepensis. 

Larix leptolepis. 

Pinus maritima (Milleri. 
Piitea nigra. 

Tsuga Bieholdu 


Boyle, in Loudon, Gard. Mag. xvi. 

Pinus Klxasya. 

Hook, et Amotfc, Bot. Beechey’a Toy. 
rigida, — radiata. 

SinclatriL — ponderosa and insignis (^radiata ), 

Parolini, Sort. Bot. Parol. 

Fallasii. — Laricio, var. 

1842. Bentliani, PL Hartweg. 

— tenuifolia. 


Endliclier, Cat. Hort. Yindob. i. 

cephaloniaa. Abies cephalonica. 

Visiani, Flora Dalmat. 

dahmtica. Pinus Laricio, 

Loudon, Encycl. Trees, p. 1013. 
oocarpoides (Beutliani). — oocarpa, 

— contorta. 
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1842* Bose, ex Loiidon, Encjcl. Trees, p. 975. 

turhinata, Finns inops ? 

Grisebacli, Spieii. Florjse E.iiineL ii. 

— Peuke. 

Spacli, Hist. Veg. xi. 

Ija7'icio y. — resinosa. 

Siebold & Zuecarini, Flora Jap. ii. 

— parvifiora. 

— densifiora. 

Jlassommia (not of — Tliunbergii. 

Lambert). __ koraiensis. 

D. Hon, in Lambert, Piiius, ed. 2. 

— Massoniana. 

1843. Koeli, S^mops. Florae Germ. ed. 2. 

maritlma. — Laricio, Tar. 

1845* Blanco, Flora Filip, ed. 2. 

Taeda, — insularis. 

He Yriese, Plant. ISTov, Ind. Eat. v. 

— Merkusii. 

Torrev, in Fremont, Beport, p. 319. 

— monopliylla. 

He Chambray, Traite' Arb. Eesin. p. 312. 
nepahnsis, — excelsa.. 

Teriore, Cat. Hort, Heap. p. 90. 

Mmniltoni, — maritima, Pinaster. 

Seboxiw, in Ann. Sc. Hat. 3® Ser. iii. p. 233. 
mqfeliensts. — montana. 

1846. Hartweg, in Jonrn. Hort. Soc. i. 

califoimica. — tiibercnlata (Don), 

insignis^'^eiT.inaerocarjja, — radiata. 
tubercidata, Gordon. — attenuata (Lemmon). 

Gordon, in Journ. Hort. Soc. i. 
cembr aides. — ednlis. 

Orizahis, — psendostrobns. 

Torrey, Eeport TTbipple, p. 141, 

Engelmanni (not of — ponderosa. 

Carriere). 
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18i7. Endlicber, Synopsis. 



Araragi, 

Tsuga Sieboldi 


atlmitica. 

Cedrus Libani, var. 


Zambertianaj var. brevi- 

Finns ilexilis. 


folia. 



Zhrenhergii. 

— Hartwegii. 


Frmiontiana. 

— monophylla. 


kamtsohatkica. 

Bseudolarix Kaem 2 ]feri. 


Ledeboiirii. 

Lnrix leptolepis. 


Bungeana. 

Finns Bnngeana, 


xmcinata^ var. rostrata. 

— montana. 



— insularis. 


Palladana, 

— Laricio, var. 


pygynma. 

— Cembra. 


$cotica. 

— sylvestris. 


sinensis. 

— Kbasya, partly. 

• 

Gordon, in Journ. Horfc; Soc. ii. 


Crrenvillece, 

— Monteznmae. 


Wmcesteriana, 

— Monteznmee. 


Hartweg, in Journ. Hort. Soc. ii. 


Benthamiana, 

— ponderosa. 


calif 0 mica. 

— radiata. 


Gordoniana. 

— Montezumse, 


Griffith, Travels, i. 



pendula. 

— ©xcelsa. 


Griffith, Notul. ? 



spinulosa. 

— excelsa ? 


Pres], Epimel. Bot. 



heteroiihylla. 

— parviflora. 


1848. Engelniann, in Wislizen 

us, Tour Mexico. 



— chibnabnana. 


brachyptera. 

— ponderosa. 


macr'ophylla. 

— Engelmanni, 


osteosperma. 

— cembroides. 


strobiformis. 

— ? Ayacnite or strobiformis. 

Hartweg, in Journ. Hort. Soe. iii. p. 217. 


Mdgariana, 

— mnricata. 


1849. Nattall, Sylva, iii. 



Strohus iS. monticola. 

_— monticola. 
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1849. Gordon, in Jonrn. Hort. Soc. iv. 

Fremontiana, Piniis ednlis.. 

tubeTQulata, — attenuata, LenimoB. 

Kocb, in Linnaea, sxiL 

armena. — sylvestris, 

heterophylla, 

pmtka. — sylvestris. 

K-lotzscb, in Linnsea, 3xii. 

KocMana, — sylirestris, Tar. hamata. 

Mason, in Joiirn. Asiat. Soc. Bengal, i. p. 74. 

Latteri. — Merktisii. 

Kaleiiiscli, in Bull. Soc. Nat. Mosc. i. 
cretacea ? 
squarrosa ? 

1850. E-ojle, ex Lindl. & Gordon, Journ. Hort. Soc. t. 

nepalensis. — maritima (Miller). 

Lindley & Gordon, 7. c. 

Bankdana (not of — contorta. 

Lambert). 

exnoHwata. — Btmgeanai 

Loudon, ex Lindl. <& Gordon, L c, 

Lindleyana, — Montezumse. 

1851. Salzmann, ex Dunal, Mem. Acad. Montpeli. ii. p. 82. 

monspelienm. — maritima (Miller). 

SalzjmnnL — Laricio, rar. 

1853. Torrej, in Sitgreave’s Eeport, p. 173. 

macropki/lia (not of — ponderosa, Tar. scoptilorutn. 
Engelmann). 

Murray, A., Oregon Eeport. 

JlexiUs (not of James). — albicaulis. 

JeffreyL — ponderosa, var., or distinct 

species? 

— Balfouriana. 

Murrayana, — contorta, var. 

Antoine & Eotschy, in Oesterr. Bot. Wocheubl 
cilicica. Abies cilicica. 

1854. Miquel, in Zollinger, Sjst. Verz. Ind. ArcbipeL p. 82. 

scopifera. Hnns densifLora. 

Tenore, Ind. Sem. Hort. Neap. 

maderemis. — Pinea. 

Carriere, Eev. Hort. p. 225. 

BoursierL — contorta. 

•— Engelmanni, 
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1854. MacClelland, in Griff. IN'otuL iv. p. 17. 

Griffithii. 

1855. P. Lawson, Cat. 

Macintoshimia, 


Carriere, Traite, ed. 1 . 
ahasica. 
ahchasica, 
altissima^ hort. 
altissima (Ledeboiir). 
Boursieri, 

cinerea, RoeliLDeutscHl. 

FL, ex Carr. 
decidua, Wall, ex 
Carriere. 
jDickso7ii, liort. 
ecJiinata. 
genevenm, liort. 
japonicn, liort. 
Loiseleuriana, 
wioniei'agemis. 
nivea, Booth. 
orientalis, Frivaldslcy 
ex Carriere. 
Baroliniana, 
pseudohalepeiisis, 
Simlairiana^ 
tatarica, hort, 

Grenier So Go dr on, Flore 


Pinns excelsa. 

— contorta. 

— halepensis, 

— lialepensis. 

— Laricio. 

— sylvestris. 

— contorta. 

Bieea excelsa. 

T$uga Bnmo7iiana. 

Pinns excelsa. 

— montana. 

— sylvestris. 

— maritima. 

— pyrenaica, 

— radiata. 

— Strobns. 

Bicea excelsa. 

Pimis halepensis. 

— pyrenaica. 

— ponderosa. 

— Xiaxicio. 


Fran^- iii. p. 153. 

— Laxicio, var. cebennensis. 


Jamieson, ex LindL in Journ. Hort. Soc. ix. 
Boyhana. — echinata. 

Murray, A., in Bdinb. Xew Phil. Journ. i. 
Beardsleyi, — ponderosa, 

Cvaigana. — ponderosa. 

Wood, Eot. Class-Book. 

montana. — pungens, 

1856. Torrej, Pacific Eail. Report, iv. 

cembroides. 7 — albicaiilis. 

Engelmamii, not of — ponderosa, 

Carriere. 


Visiani, in Mem. 1st. Yenet. vi. 

— Laricio, 
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1857. Eoezl, Gat. Sein. Conif. Islex.Jlde Index Kewensis. 


amecaensis. 

Finns Hartwegi. 

angulata. 

— Monteznm®. 

Antoineana, 

— psendostrobns. 

aztecaenBis. 

— Monteznmae, 

Besseriana, 

— Teocote. 

Boothiana. 

— Monteznmae. 

Bomheiana, 

— Monteznmae. 

builaia. 

— Monteznm®, 

Bnonapartea, 

— Ayacnite. 

Carrlerei, 

Monteznmae. 

Ckdrus* 

— leiophylla. 

cliahnaemw. 

— Monteznmae. 

coarctafa. 

~ Monteznmae. 


Comonfortii, 

jyecaimeana. 

De Canchlleana. 
depauperata^ ex Gor¬ 
don, Siippl. 
clependens. 
DmlUriana, 

Don Fedri, 

durauffensis. 

EhrenhergiL 

elegans. 

EndUelieriana. 

Emandoniam. 

exserta, 

graciiis. 

(jrandh. 

Haageana, 

hamata. 

Mendermni. 

heteromorpha, 

honzontalis. 

Hoseriana, 

husquiliicmnsis. 

injfsxa. 

interposita^ ex Gord- 
Siippl. 
IstacihuatliL 
Jmtii, 

KegeliL 

Keteleeriu 

LerdoL 


— leiopliylla. 

— Montezninse. 

— Monteznmae. 

— MonteziimaB. 

— leiophylla. 

— MontezTimas. 

— Ayacuite. 

— Ayacuite. 

— leiopliylla. 

— Montezumae. 

— Hartwegii. 

— pseudostrobns. 

— pseadostrobus, 

— leiophylla. 

— Monteznmae. 

— Monteznmae. 

— Ayacnite. 

— Monteznmae. 

— psendostrobns. 

— Monteznmae. 

— psendostrobns. 

— leiophylla. 

— Monteznmae. 

— Teocote. 

— Hartwegi, 

— fiHfolia. 

— Xeocote. 

— Monteznmae. 

— leiophylla. 
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1857, Eoezl, Cat. (co??-.). 

LeroyL 

longifolicCj ex Hemsley. 

Loicii. 

magnified, 

michocaemis. 

micfocarpa, 

monstrosa. 

Mmti-AUegrK 

Miillerkma. 

Ke plus ultra. 
iNesselrodia^ia, 
nitida. 

Kortlmmherlandiana, 

Ocamin, 

Ocote, 

OcotechinOj ex Parlat. 
Ortgiesiana. 

Otteana, ex Yilmorin. 

Papeleiii 

Fan likowshynna, 

Faxtoni, 

Feseatorei, ex Yiluiorin. 

Flanchmi. 

FopocatepetUi, 

prasim, 

p7'otuherans, 

Itegeliana, 

resinosa, 

retracta, 

Riekardiana, 

RinziL 

7'obusta. 

Rahanni, 

rtibescens, 

riulis. 

7'umeUana. 
sanrafae liana, 
scoparia. 

Soulangeana, 

sphiosa. 

StandisML 

s7iffruticosaj ex Gordon. 

ienangaemis, 

llielemannL 


Pinus Montessumas. 

— Hartwegii. 

— Hartwegii. 

— Monteznmae. 

— Monteznmae. 

— Teocote. 

— Montezumae. 

— leiopliylla. 

— Teocote. 

— Montezumae. 

— Monteznmae. 

— Monteznmae. 

— Montezumae. 

— Montezumae. 

— Montezumae. 

— leiopliylla, 

— Montezumae. 

— Teocote, 

— Hartwegii. 

— Montezumae. 

— Montezumae. 

— Montezumae. 

— Ayacuite. 

— pseudostrobus. 

— pseudostrobus. 

— pseudostrobus. 

— Hartwegii. 

— Montezumae. 

— Montezumae. 

— Montezumae. 

— Hartwegii. 

— Montezumae, 

— pseudostrobus. 

— Montezumae, 

— Montezumae. 

— Hartwegii. 

— Montezumae. 

— Montezumae. 

— Hartwegii. 

— Hartwegii. 

— Montezumae. 

— Montezumae. 
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1857. Eoezl, Cat. (con.). 


Thibautimia. Hnus Monte2;tim«, 

Trouhetzhoiam, 

— Monteziimae. 

tumida^ ex Gordon. 

— Teocote, 

tzo7n2}oliana. 

— pseudostrobns. 

' valida. 

— Montezmm®. 

Van GeertL 

— Montezumae. 

Van IIoutteL 

— Monteziimae. 

Veitchii. 

— Ayacnite, 

verrucosa. 

— leiopliylLa. 

Versckaffelti, 

— Monteziimae, 

Vilmo^'iuiana* 

— Teocote, 

Wilsoni. 

— Monteziimae. 

Zacatta7ue. 

— Montezumae. 

zamoriensis. 

— filifolia. 

Zitacuarii. 

— Monteziimae. 

Newberry, Pacific Bail. Beport. 

cemb7'oides (not of 

— albicaulis. 

Zuccarini). 


Tenore, Ind. Bern. Parlatore. 


— psendotaeda. 

Euprecht, Bull. Acad, St. 

. Petersb. xv. 

7m?idshurica. 

— Oembra, var. 

Bentbam, Pi. Hartweg. p 

. 837. 

mopSf var. (not of 

— contorta. 

Alton). 


185S. Gordon, Pinetura, L p. 202. 

alopecuroides. 

— serotina. 

ai'acanensis^ Knight. 

— Pinea. 

Auchlmidij Loddiges, 

— Gerardiana, 

cairica. 

— halepensis. 

calabrica^ liort. 

— Laricio. 

cMnemis, Knight. 

— maritima (Miller), 

eaucasica^ Fischer. 

-— sylvestris. 

ceheniiemis. 

— Laricio. 

Caleb laa, Booth, 

— halepensis. 

concolor. 

Abies coneolor. 

ciibe7i8is. 

Finns occidentalis. 

divaricata (Banksiana), 

— divsricata. 

durangensis, MoezL 

— Ayacnite, 

erzeruniica. 

— sylvestris. 

georgka, hort. 

— palnstris. 

lutea. 

— echinata. 

Loudoniana, 

— Ayacnite, 
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1858. Gordon, Pinetuin (con.), 

MaBmniana, Piniis maritima (Miller). 

Montereyensi8({rmgms). — radiata. 

Montezumm, — Hartwegii, 

Morinda, Pieea Morinda. 

neglecta, Low, Finns maritima (Miller). 

Pinea, — Tlmnbergii. 

iVb^Jd^-J^oZte<?^<^,Loddiges. — maritima (Miller). 
nummnlaria, Larix leptolepis, 

Padu/ia, Ledeboiir. Finns sylvestris. 

Parryana, ^— ponderosa. 

Pinceana P 

Poiretiana. — Laricio. 

psendostrohus. -— Montezumae. 

pyramidalis, — Laricio. 

Eoezl, in Gard. Chron. 1858, p. 358. 

Ponapartea. — Ayacnite. 

pinea ? 

Eegel, Cat. Sem. Hort. Petersb. 

pzimila. — Cembra, var. pnmila. 

1859. Wicbura, in Plora, xlii. 

Friedana. — sylvestris. 

Torrey, Mexican Boundary Eeport. 
deflexa. — Jeffrey! ? 

Llamana (not of — qnadrifolia. 

Scblecbt.), 

Torreyana, Parry. •— Torreyana. 

1860. Bindley, in Gard. Chron. 1860, p. 46. 

lophosperma. — Torreyana. 

A. Murray, in Edinb. Phil. Journ. xi. 

Jeffreyi. — ponderosa,var.,or distinct species. 

Murr'aycma, — contorta, var. 

Torrey, in Ives’s Eeport. 

edtdis, var. momphylla, — monopbylla. 

1861. Miquel, in Journ. Bot, Neerl. i. p. 86. 

cmidlicuJata ? -? 

1862. Engelmann, in Wheeler’s Bot. Eep. 

— arizonica. 

— aristata. 

Engelmann, in Amer. Journ. Science, xxxiv. 
aristata, see ante. 

Parryana (not of Gordon). — Parryana. 

fondtrom, — ponderosa, var. scopulorum. 
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1862. 

(xordon, Piiietum, Supj)] 

. i. 



af,rovi?'ens, Iloezl. 

Pinns Hartwegii. 



Saelchoiiseana, E.oezl. 

— Montezumae. 



^oothianaj PoezL 

— Monteziim®. 



Cahchotey B.oezI. 

— Teocote. 



ehalmaensis, RoezL 

— Monteztim^. 



cornea^ RoezL 

— Monteznm®. 



eormgata, Roezl. 

— Montezumae. 



depauperata. 

— Monteznmag. 



Galoah 0 Roezl {sapra '). 

— Teocote, 



freitneri, Roezl. 

— Hartwegii. 



fart ills, Roezl. 

— cembroides. 



? fron(iosa, Roezl. 

— Hartwegii. 



Ket/elii. 

— Teocote. 



Krekujei. 

— Hartwegii. 



Laxcsoni. 

_p 



nootkatensis. 

— ponderosa. 



Ocote, Roezl. 

— Montezumae. 



Pabnieri. 

— palustris. 



Patrinensis. 

— palustris. 



Paulikowski/ana, Roezl. 

— Montezumae. 



rubra. 

— densi&ora. 



Shmneri. 

— filifolia. 



Mihpatida. 

— patula. 



snffnttiosa^ Roezl. 

— Hartwegii. 



itamacaeum. 

— Hartwegii. 



iomacae7im. 

— Montezumae. 



tioiiida. 

— Teocote. 



zamoraemis. 

-? 



Provancher, Flore Cauadi 

ienne. 



alba canadensis. 

— Strobus. 


1863. 

Christ, ill Yerh. l^atiirf. 

Ges. Basel, iii. 



IleldreiehiL 

■— Laricio, var. 



Eiigelmaim, Trans. Acad. 

St. Louis, ii. 



aristata. 

— Balfouriana, var., 

, or distinct 



species. 



Crrisebach, Mem. Amer. Acad. viii. 




— cubensis (Yhiglit 

ii, Pftgelm.), 

1864. 

Antoine et Kotseliy, ex Rev. Hort. 



Fenzlii. 

— Laricio, var. 



Antoine, in Oesterr. Rot. 

Zeit. xiv. 



Imcodermis, 

— Laricio, var. 



Grisebacb, Flora Brit. Y' 

5 Indies. 




— babamensis. 
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1865. Henkel & Hockstetter, Conif. 

2'schugatskoi, Abies cillcica. 

1866. Bolander, in Proc. Calif. Acad. iii. 

rmiricata. Pinns contorta. 


Griseback, Cat. Plant. Cabens. 

cubensis^ var. tertbrocarpa. P. tertlirocarpa, Shaw (1903), 
A. Murray, in Lawson, Pi net. Brit. 

forpliyrocar^a. Pinus monticola. 

Heilreicb, ISTacbtrage PI. von Hied. Oesterr. 
vireseens. Picea alba. 


Sell nr, Enum. Plant. Tranasilv. 

montana. Picea e.veelsa. 

subarctica. Pinus montana. 


1867. Carriere, Traite, ed. 2. 
aretica, liort. p. 456. 
Cavendish iaua. 
clamaemis. 
detritiSj liort. — 

fragilis. — 

Ghiesbreghtii, liort. p. 426. 
liumistrata. — 

japonica^ hort. p. 457. - 

Massoniana, hort. ex - 
Gordon. 

nivea, hort. - 

Nov9e-Rollandi8e(Xoc?6?.) - 
parvifiora. — 

pentaphylla. 

Moezlii, 
ruthemca. 

Sanctoe Ilelenicaj. 

Shasta, 
sihirica. 
sudetica, 
tabulifo7'mis. 


— Pinea. 

— Massoniana (sinensis). 

— Hartwegii. 

— maritima (Miller). 

— Pinea. 

Cembra, var. 

— Pinea. 

— maritima (Miller). 

— monticola. 

— maritima (Miller). 

— parviflora. 

— parvifiora. 

— Hartwegii. 

— inops. 

— maritima (Miller). 

— albicaulis. 

Lariv dahuriea. 

Pinus montana. 

— Tkunbergii. 


Pariatore, Plora Ital. iv. 

Laricio nigi'icans. — Laricio. 

1868. Pariatore, in DC. Prod. xvi. 2. 

Aleoquiana.^ Picea AleocMana. 

amabilis, Abies comolor. 

Mcolor (Maximowicz). Picea Alcockuma. 

Bokmderi. Pinus contorta. 
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1868. 

Parlatore, in DC. Prod. xvi. 2 (con,). 


himckypkylla. 

Abies bracJiyphylla. 


CavendisMana f 

PIbus Kliasya. 


eommutata. 

Picea Etigehnamd. 


Colorado. 

Pinus Ayaciiite. 


faleiformis. 

Podocarpus sp. 


F{nnho7iosMa?ia, 

Abies homolepis. 


FortuneL 

Kettleeria Fortmiei, 


Greggi (Eiigelniainij MS.). - ? 


Griffithii, 

Lariv Oriffithii. 


liaguenovie?ms. 

Pinus sylvestris. 


holophylla. 

Abies jirina. 


Jaahonica, 

Pinus divaricata. 


japonica. 

— maritima (Miller). 


Fasi/a. 

— Kiiasya. 


Lyalli, 

Larix Lgalli. 


MaxiMoiciczn, 

Picea Maxhnoioiczii. 


ViomphgUa. 

Pinus sylvestris, forma. 


XifttalU, Pari. 

Larix occidentalis. 


Ocoteclimo^ RoezL 

Pinus leiopliylla. 


Pattoniana. 

Tsuga Pattoniana. 


(pitidy'ifolia. 

Pinus Parry ana. 


mskutchewanensis. 

— contorta. 


8eIe72olepis. 

Abies Veitchii. 


'r^ko^io^Jdana, 

Abies Jmnolepis. 

1869. 

CarritTe, in Eev. Hortic. p. 12G, fig. 


Crrozelieri. 

Pinus monticola. 


A. Murray, in Grard. Chron. 


Tamrac. 

— contorta. 


"Wood, Class-Book, p. 

663. 


mitis, A pauper. 

— glabra. 

1871. 

S. ‘Watson, in King’s 

Beport, V. p. 331. 


contoj'ta latifolia. 

— contorta, var. Murray ana. 

1873. 

Karl Koch, Bendrol. 

ii. p. 270 et seg. 


africana. 

— Pinea. 


cmnena. 

— sylvestris. 


hagenavensis. 

— sylvestris. 


hehnica^ hort. 

— maiitinaa (Miller). 


pimiila. 

— sylvestris. 


pygmcea. 

— sylvestris. 


Fegincs Amelm, 

Abies Apollmis. 


rosirata. 

Pinus montana. 


tabtdmformis. 

— Strobus. 


tatarica. 

— lialepensis. 


uml>raeuliferaj liort. 

— Strobus. 
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1875. Gordon, Pinetum, ed. 2. 

Merhlana. Piniis Merkusii. 

Vasey, Eeport Agric. Dep. U.S. p. 178. 
Benthamiana, — ponderosa, var. 

Bolandei'h — contorta. 

clausa. — clausa. 

JeffreyL — ponderosa. 

1876. Engelmann, Trans. Acad. St. Louis, iii. 

subalpina. Abies lasioearpa. 

MclTab, ill Proc. Irisli Acad. ii. 


baho7'ensis. 

Bavidiana. 

firina. 

Harryana, 

Mookeriana, 

Loxoiana. 

magnified. 

Pattoniana. 

Sieholdi. 

Veltchu. 

Pancic, Oestl. Alp. 
Oxnorika. 


Abies nimiidica. 
Keteleeria Davidkma. 
Abies hmckyphylla. 
Abies Imnolepis. 

Tsxiga Pattoniana. 
Abies €oncolo7\ 

Abies 77iagni/ica. 
Tsiiga Mex'tensiana. 
Tsiiga Sieboldi. 

Abies Veitckii. 

Picea Oxnoi'ika. 


lleicbardt, in Verb. zooL-bot. GeselL Wien. 

Pinus NeilreicMana. 


1877. Engelmann, in Coult. Bot. Gazette, ii. 

inops, var. clausa. — clausa. 

1878. Engelmann, in Wheeler’s Exped. vi. p. 258. 

Balfou7’iana,y?a\ aristata.— aiistata. 
flexilis, var. rejiexa, — strobiformis. 

Jiexilis maerocarpa. — strobiformis. 

— arizonica. 

1880. Engelmann, in Trans. Acad. St. Louis, iv. p. 185. 

Blliotti — cubensis or baJiameusis, iette 

Shaw. 

Wrightii. — cubensis. 

cubensis, var. tertbro- 
carpa, ex Wright, in 
Griseb. Oat. Plant, 

Cubens. p. 217. — cubensis = tertlirocarpa, 

Shaw. 

Engelmann, in Brewer & Watson, Bot. Calif, ii. p. 126. 

— ponderosa, var. scopiilorum. 

— contorta, var. Murrayana. 

MMTS, JOnilN.—BOT jUST, TOIi, xxxt. 8 c 
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1881. Masters, Jouru, Linii. 8oc., Eot, xviii. 

Wlassoniana^ liort. Piniis densiflora. 

Maxiiiiowicz, in Bull. Acad. St. Petersb. xxvii. p. 558. 

— leiicosperma. 

1882. Bngelmanii, in Coiilt. Bot. Gazette, vii. p. 4. 

reflez'a. — strobiformis. 

Engelmann, in Gard. Cb.ron. 1882, Dec. 2, p. 712. 

— latisqiiama (ap. dub.). 

Pusby, in Bull. Torrey Bot. Club, ix. p. 80. 
reJleoL'a^ — flexilis. 

1883. Lemmon, in Erytbea, i. p. 134. 

Engelmanniy not of 

Torrey nor of Carriere. — ponderosa, var. W[a37riaiia. 

1884. Prancbet, Plant. David, i. p. 285. 

— jaxmandi. 

Sargent, Forest Trees, p. 199. 

— clausa. 

1888. Lemmon, Beport Calif. Board Forest, ii. p, 70. 

imignis^ var. radiata. — radiata. 

IcBmgaia. — radiata. 

montimla^ var. minima. — monticola, var. 

Zambertiana, var. minor. — Lambertiana, var. 
ponderosa, var. Bent- — ponderosa, var. 
liamiana. 

Lemmon, West American Cone-bearers. 

Var. nigricans. — ponderosa. 

1889. Sargent, in Garden and Forest, ii. p. 496. 

laiifoUa, — ponderosa, var. Ma3n:iana- 

1890. Mayr, Mon. Abiet. Japan. 

Miirrmjana, var. Sargenti. — contorta, var. Murrayana. 

— pentapliylla. 

pumila, tab. vi. f. 21. — Cembra var..^^ or distinct species? 

1891. M. E. Jones, in Zoe, p. 251. 

mmophylla^ var. edulis. — edulis. 

Beissner, Handbueb der Hadelbolzbiinde, contains a very 
carefully elaborated list of names and synonyms of 
cultiyated species. 
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1892. Lemmon, Mining &> Scientific Press, Jan. 16, ex Sargent. 

Pinus attenuata. 

Kellermann, ni Coiilt. Eot. Gazette, xviii. p. 2S0. 
rigida, vnr. lutea. — rigida. 


1894. Lemmon, in Ervtliea, ii. p. 103. 

Apackeca. — ponderosa. 


1895. Lemmon, W. Amer. Oone-bearers, p. 22. 

contorta. — contorta, var. Hendersoni. 

Lambertiana. — Lambertiana, var. purpurea, 

monticola. — monticola, var. digitata. 

liiiiricata. — muricata, var. Antbonii. 


1896. Pormanek, in Yerhandl. d. ISTaturf. Ye rein in Briinn, 
xxxiv. p. 20. 

pindica. — Laricio, var. pindica. 

(Masters, in Gard. Cbron. May 10, 1902, p. 302, fig.) 


1897. Sargent, Silva, xli. p. 9. 
aristatcL 
heteropIipUa, 

quadrifoUa^ 

MoxhurgJiiL 


— Baliouriana, var. 

— cubensis or babamensis, teste 
Shaw. 

— Parryana. 

— attenuata - 

— longifolia. 


Sudworth, Bull. 14, Porestry Dept. 

May7'iana, — ponderosa, var. maxima, 

var. megalocai’pa. — flexilis, var. 

quadrifolia. — Parryana. 

Lemmon, in Garden and Porest, x. p. 183. 
seopulorum. — ponderosa, var. 


1898. Masters, in Bull. Herb. Boissier, vi. 

— scipioniformis. 


1899. Francbet, in Journal de Bot. p. 253, and Bois, in Journ. 
Soc- ISTat. Hort. Paris, p. 230. 

— yunnanensis. 


1902. Masters, in Journ. Linn. Soc., Bot. xxvi. p. 550. 

— Henryi. 


3 c 2 
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1902, Medwejew, Tifliser botauisclien G-arten (1902), ex ‘ Le 

Jardiii,’ October 1903. 

Piniis eldarica^ sp. u. ? 

A species only knov\"a to me by the above reference. It 
is said to be like P. hruttia and P. halepensis^ but differs 
from botli. 

1903. Kowlee, W. W., Bulletin Torrey Bot. Club, xsx. Eeb. 

1903, p. 107. 

cuhens'is, var. imomala. Finns terthrocarpa in part. 
xecmTata. — baliamensis, teste Slia\\'. 

8baw, in Sargent, Trees and Sbrubs, i. p. 149. 

— tertlirocarpa. 


EXPLANATION OP THE PLATES. 

Th© photographic reproductions from the original slides were made by 
Mr. A, E. Smith, and show transverse sections of the leaves magnified 
50 diameters. 

Platk 20. 

Fig. 1. Fimis sj/lvestriSf section half-cylindric ; resin-canals marginal, sur¬ 
rounded by stereome-cells ; cells of the cortex plicated 5 endoderm of 
about 50 cells; meristele transversely oblong in section, somewhat 
depressed in the centre on the upper surface; fibre-vascular bundle 
branched, branches widely divergent. 

Fig. 2. Fmus Cemhra, section 3-sided; one resin-canal distinctly median, two 
others less so, but vet separated from the hypoderrn by one layer of 
cortical cells, and therefore-not truly marginal or subepiderinal; 
canals surromided by stereome; cells of cortex not plicated; endo- 
derm of about 22 cells; meristele circular in section; fibro-vascular 
bundle simple. 

Pig. 3, Phnt.^ ciihensis, showing 3-sided leaf, resin-canals internal; meristele 
somewhat triangular in section ; fibro-vascular bundle simple or with 
two branches united. 

Plate 21. 

Fig. 4. Fhms monophi/Ua, showing circular section, three layers of hypoderm ; 
marginal resin-canals encircled by stereome ; plicated mesophyll- 
cells; meristele circular, surrounded by an endoderm of about 60 cells; 
fibro-vascular bundle simple, with well-marked transverse bands of 
phloem and xylem and with scattered stereome-eells in the perieycle. 

Fig. 5. Finns Bonndl-Smifhit, leaf with one convex and two concave sides; 
hypoderm double; cortex-eells plicated; endoderm-cells about 36; 
meristele triangular; fibro-vascular bundle branched. 

Pig, 6 . Finns fiUfolia, leaf 3-sided; hypoderm in two layers, with projecting 
processes; resin-canals median, surrounded by stereome; endodei-m- 
cells about £ 0 ; meristele somewhat triangular ; fibro-vascular bundle 
branched. 
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Fig. 9.— Pinus Lambertiana.— Primordial leaf. 



Fig. 10.— Pinus Bungeana. 
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Plate 22. 

Fig. 7- Plmis Coiiltcrl, showing S-sided leaf, tliick kypoderni projecting 
inwards in wedge-like masses; mesopbyll-celk plicated ; resin-canals 
median and internal, without stereome-sheatli; endoderm of about 
70 ceils; meristele somewhat triangular in section; branches of the 
fibro-vasculai* bundle separate at the base by a mass of stereome-cells 
projecting from a horizontal band of similar cells, in contact with the 
lower surface of the phloem. 

Fig. 8. Piniis Pinea^ cotyledon 3-sided; epidermis and hypodermis feebly 
developed; cortex - cells \not infolded; resin-canal§ subepidermal, 
with no slereome-sheath; meristele subtriaugular ; hbro-vascular 
bundle simple; endotlerm-layer of about 35 cells, irregular. Com^Dare 
the appearances with the adult structure described, in the text. 

Plate 23. 

Fig. 9. Puiiis Lanhhediana, primordial leaf with two very large subepidermal 
resin-canals and a single hbro-vascular bundle; epiderm, endoderm, 
and hypoderm imperfectly differentiated. Compare this with the 
fully-developed structure of the adult leaves (see text). 

Fig. 10. Pliiiis liimycana, leaf-section somewhat triangular; resin-canals sub¬ 
epidermal, surrounded by stereorae-cells; cortical cells radiating 
from tlie central cylinder ; endoderm-cells about 24; fibro-vascular 
bimdle simple. 

Fig. 11. Phiim marltum, var. Hauilltunt^ section senii-cylindric or boat¬ 
shaped ; epiderm broken by stomata on all sides; hypoderm double ; 
cortical layer showing palisade-cells; endoderm-cells about 50; 
meristele obloug in section, slightly depressed on the upper surface; 
libro-vasciilar bundle branched, with little or no stereome between 
the branches. 


The Structure of the Leaves of tlie Bracken (Fteris ayuilim^ 
Lion.) in relation to Environment. By L. A. Boodle, 
3?.L.S. (With 5 text-figures.) 

[Read nth November, 1003,] 

It is a familiar fact that the hrackeii, tliough little variable in 
its choice of soil, grows in very diverse habitats, e, g,, on dry 
heatbs and also in damp and deeply shaded copses. It ha>s been 
observed that certain external cbaracters are typical of the 
specimens which grow in exposed and in sheltered places respec¬ 
tively. Thus Druery (G-ardeners’ Chronicle, no. 822, 1902, 
p. 228) mentions that deep shade and shelter from wind bring 
about a more foliose and spreading habit, while exposure tends 
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natiiraUv to a liarder and dwarfer babit. Liiersseii alwo (in 
EabenlioTsfs Kiyptogaiiieiiflora, yoL iii. p. 108) states tbatsixmiy 
and dry localities favour tbe production of very liairy forais, 
wHle damp and especiall}^ shady places tend to show plants 
whicli are little or scarcely hairy. 

Among other distinctive characters, one may mention that in 
exposed plants the leaves are darker green than those of sliaded 
plants, tlie veins are more sunk and the snh-division of tlie 
secondary pinnxe is usually not carried so far; while in quite 
sheltered plants the proportionate number of sterile leaves is 
very much greater than in exposed plants, and the sori in the 
former are coininonl}" small. 

During the years 1902 and 1903 I made observations on the 
structure of the leaf of the bracken in different natural habitats, 
^ and I also carried out a cultural experiment, the results of which 
bear on the same subject. 

Ill describing these observations, it will bo most convenient to 
begin with a comparison of the structure in plants from two 
kinds of habitat which rank as opposite extremes. 

If we compare two leaves t, one from a dry situation fully 
exposed to sun and wind, and the other from the deep shade and 
shelter of a dense copse, we find that the structure is rather 
strikingly different. In the exposed leaf, as compared with tbe 
sheltered one, the outer wall of the upper epidermis is consider¬ 
ably thicker, there is a well difterentiated hypoderm (either con¬ 
tinuous or nearly so), the thickness of the leaf is considerably 
greater, the palisade-tissue usually occujnes a distinctly greater 
proportion of the mesopliyll and its cells are more elongated, 
while the spongy tissue usually appears less lacunar. In the 
Blielterecll^^i there is practically no hypoderm, e,g, a few cells 
aecoiripanying the midrib and none elsewhere, or sometimes two 
or three cells accompanying some of the veins in addition, while 
a certain number of epidermal cells may contain chloropIiylL 
There may sometimes also be no dififercutiated palisade. The 
difference between these two types of leaf may be illustrated by 

* ObservatioDs were made on bracken-leaves in tbe following places:—Sheen 
Common, Biclimond Park, and localities near Windsor, near Iveinsing in Kent, 
and near AVoodmaucote, Telscombe, and Crowborougb in Sussex. 

t For the structural comparison of two leaves the parts usually chosen were 
the lowest segments on the lowest-biit-one secondary pinna of the lowest pri»:iary 
pinna. 
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referring to figs. 1 and 2 (p. 663), tbongb these cliagi'ams repre¬ 
sent a soinewliat different case to be described below, and are 
not quite extremes as regards dimensions. 

A few measurements may be giren here. The thickness of 
the outer wall of the upper epidermis (taking tlie average for a 
few cases) is 5*7 g for leaves from very exposed situations and 
2*9 fi for leaves from a very sheltered and shaded locality. The 
^entire tliickness of the leaf, again taking two similarly opposite 
types of habitat, is 318 ft for the exposed one and 163 fx for tlie 
sheltered one. Thus the difference in both cases is roughly in 
the ratio of 2 to 1. The exposed leaf may bo called markedly 
xerophytic, chiefly on account of its bypoderm, while the other 
type of leaf is a distinct shade-leaf. 

In the exposed leaf the veins are accompanied by colourless 
cells, which have sliglitly or considerably thickCMied walls, and are 
in contact with the epidermis on the lower side and with the 
hypoderni on the upper sidof. Owing to (1) the increased 
mechanical support of this arrangement, (2) the greater thick¬ 
ness of the leaf and of the walls of the upper epidermis, and 
(3) perhaps the somewhat denser mesophyll, the exposed leaf is 
very firm to the touch, while the sheltered leaf is quite soft. A 
considerable number of cases were tested with regard to this, and 
it was found possible to estimate the internal structure fairly well 
from the degree of hardness of the leaf. 

In various localities rough observations were made by walking 
through patches of bracken and feeling the leaves, with the purpose 
of discovering a plant whose leaves were manifestly much softer 
or much harder than w^as typical for the habitat; but, in localities 
belonging to the two extreme types referred to above, no such 
case was found. 

That the leiives of the same species should have a distinct 
liypoderm in some cases and practically none in others, is an 
example of a rather wide range of structure, and, as will be 
described more fully below, the same range may be attained by 
different leaves of the same plant, or even different pinnae of 
the same leaf. Instances of a similar kind are oii record; thus 

* This scarcelj" differs from the average thickness (5*6 ju) found by Parkin 
and Pearson (“ The Botany of the Ceylon Patanas, 11.,” Journ. Linn. Soc., 
Bot vol. xxsv. (1903) p. 440) in the case of the flora of the Ceylon Patanas. 

t The midrib has a large amount of thick-walled tissue, which, in the sheltered 
leaf, is less in amount and less thickened. 
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Stall! ^ iBCHtions that in Ilea^ Aquifolium the snn-leaves have a 
eontinnoTis hypoderm, while, in the shade-leaves, liypoderm is 
differentiated only in the neighbourhood of the midrib, the stronger 
veins and the margin of the leaf. The differences relating to the 
thickness of the leaf, the differentiation of the palisade, <fec. in 
the bracken are less remarkable. Similar cases are described by 
Lamarliere and Stahl. Lamarliere f found that in the oak and the 
beech the shade-leaves had one layer of palisade and the sun-leaves 
two (both leaves being taken from the same tree), and that in Balix 
rosmarinifolia the palisade has a greater thickness in insolated 
leaves than in shaded leaves in the ratio of 30 to 12. 'Again, 
the thickness of the leaf was found by Stahl J, in the case of 
several flowering-plants, of which he gives measurements, to he 
greater in a specimen growing in a sunny locality than in one in 
the shade, the size (superficial area) of the leaf and the thickness 
of the leaf being to a certain extent inversely proportional to one 
another. He also adds that I*teris aquilina shows similar varia¬ 
tions in the thickness of the leaf. 

Before considering the question of the plasticity of the bracken 
we must take some further observations into account. In habitats 
having an intermediate character, the structure of the leaves 
is, speaking generally, of an intermediate type likewise. The 
outer wall of the upper epidermis is of medium thickness, hypo- 
derm may be present over about half the total area of the leaf, 
or may be continuous but not very well differentiated most 
of its cells containing a very small amount of chlorophyll), and, 
with respect to the differentiation of palisade and the total thick¬ 
ness of the mesophyll, the leaf takes a position between the 
extreme types of structure. 

In most intermediate localities, however {e,g., between scattered 
trees or close to a wood or a hedge-bank, which form a wind-screen), 
it is impossible to gauge the real nature of the habitat, so there 
is no need to discuss these in detail. But in other cases, where 
there was evidence of special conditions affecting certain plants 
or part of a plant, one obtains useful data. I will therefore quote 
a few such cases. 

^ Stahl, “ EmSuss d. Standortes auf d. Ausbildung d. Laubblatter,” Jenaische 
ZeitBchr. xvi. 1883, p. 176. 

t lamarlidre, “Secherches physiologiq^ues sur les feuilles etc.,” Eevu© 
0:4ii^rale de Bot. iv. 1892, p. 484. 

I Stahl, ioe. dt. p. 182. 
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In a patclh. of bracken apparently under uniform external 
conditions, one leaf was conspicuous in having more xerophytic 
characters than the adjacent leaves. It was found that the 
petiole had been partly severed on one side (evidently when 
young). The conduction of water from the soil was doubtless 
interfered with by this injury, and one is led to conclude that the 
different character of the leaf was due to reduction of its water- 
supply. 

The following is a case often met with. Bracken was growing 
crowded and beneath oak-trees, where the shade was not very 
dense. The plants nearly out of shelter (just outside the trunks 
on the edge of llie belt) had hard leaves, while leaves occurring 

E'ig- 1. 

Fig. 2. 


Structure of different parts of the same leaf. 

Fig. 1, exposed pinna; %. 2, sheltered pinna. X about 19o. 

further in were, on the whole, fairly soft; but the more exposed 
parts of these leaves were decidedly more xerophytic and had 
long sori. Where the bracken was growing densely, it was found 
that those leaves, or lower parts of leaves, which were well covered 
by the top growth were soft and either sterile or with short 
sori. 

A still better example of tlie same kind may be described iu 
greater detail. A leaf about 6 feet high had grown up through 
a rather dense bush consisting of gorse, hawthorn, and bramble. 
The lower part of the leaf, immersed in the bush, was of the soft 
type; its structure is illustrated in fig. 2. The uppermost piunse 
of the leaf had overtopped the bush and were well exposed to both 
sun and wind. Fig. 1 shows that this portion of the leaf bus 
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xeropliytic characters. In fact,- tlie upper aiad lower parts Have a 
stnietiire identical with that of leaves from very exposed and very 
sheltered habitats respectively, though not (j^uite extreme. It may 
be deduced from this that, not ojaly does the structure depend on 
the environment, but the mature structure is only determined at 
a rather late stage in the growth of the leaf, viz. in this case 
w'lien the leaf had grown taller than the bush, which it did siot 
greatly exceed in height 

It remains now to describe the cultural experiment. In the 
spring of 1902 a rhizouie of the bracken (of intermediate type) 
'Was dug up and transferred to a greenhouse (heated) attached to 
the Jodrell Laboratory. The greenhouse faces nearly south ; 
the air in it was kept very moist ; the temperature varied a good 
deal, but w'as not often below 65° P., while, especially duritig 
bright sunlight in the summer, it often reached SO"*" and some¬ 
times 90°. All the leaves produced in the greenhouse were soft 
and very delicate in appearance t, and in structure they closely 
resembled leaves from very dense shade and shelter, palisade not 
being differentiated or only slightly. This fact suggests that in 
the bracken, light (at any rate when not intense) is not the ail- 
important factor X determining tlie structure of sun-leaves and 
shade-leaves. Unfortunately no readings were taken with an 
actinometer ; but the illuininatioii was certainly strong, and must 
Imre been decidedly stronger than in certain habitats under tlie 
shade of oak-trees, where the bracken-leaves might be called 
half-toiigli and have a fair amount of palisade. 

The nature of the experiment renders the results inconclusive, 
but the deduction suggested above gains in probability when 
taken in eouiiection with Eberhardt’s results §. In each of his 
experiments with flowering-plants three plants were used, ail 

^ Tiie reverse of this was fauucl by ISiordhauseu (“ TJeber Soniien- unci Schatten- 
blattei*,’’ Her. d. dentscli. bot. Gesellsch. 1903, p. 30) to apply to “sun-branches” 
and “ shade-branehes ” of trees and sliriibs tbe beech), in which ihe 

character of the mature leaf is to a great extent determined in tlie leaf-rudiments 
within the winter-buds. 

t There are one or two leaves, in several respects resembling these, in the 
Kew Herbarium. They are named iV^r/.s {tqitiUua, L., var., and they come 
from the Tropical Fern House, where they were produced in 1901 by a piece 
of rhizome accidentally introduced, as Mr. C, II. Wriglit informs me. 

f As assumed by Steilil, Jenaische 2ei€sebr. xvi. (1883) p. 182. 

I Hberhardt, “Infl. de fair sec et de fair huinide sur la forme et la. struct, 
des vegetaux,” Ann. Sci. Kat. Bot. 8* ser. t. xviii. 1903, p. 61. 
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under glass bell-jars and under identical conditions of iliuniina- 
tiou; but one plant was supplied with normal air, tlie second with 
very dry air, and the third with very damp air. These experiments 
gave the very interesting result that in damp air and in dry air 
the leaves showed a marked structural divergence from those in 
normal air, and of the type characteinstic of shade-leaves for 
those in damp air, and of sun-leaves for those in dry air. 
Unfortunately, the author makes no statements regarding the 
structure of the leaf grown under glass as compared with leaves 
of the same plant grown in the open. 

Though it is just possible that, to a certain extent, sunlight 
(apart from its action in increasing chlorovaporisation) may act 
as a stimulus, which in some unknown way helps to determine 
the mature structure of the leaf, yet it seems probable that the 
chief determinant (which must act during the later stages of de¬ 
velopment of the leaf) is a factor which would be represented by 
the Slim of the external factors inducing loss of water from the 
surface of the leaf, coordinated in some mathematical relation 
with the sum of the factors (external and internal) regulating the 
supply of water to the leaf 

The different factors, with which one is concerned in the study 
of oecology t, need not he specially discussed here; but it may be 
pointed out that in natural habitats it is extremely difficult 
to determine the preponderance of any one factor. For in 
localities exposed to sunlight (which increases chlorovaporisation) 
there Avonld usually be several other factors working in the same 
direction, either by increasing evaporation or by reducing water- 
supply, y., one or more of the folio wing:—dry ness of air, 
exposure to wind, dryness or coldness of soil. In the greenhouse 
experiment, though the high temperature has to be taken into 
account, it would appear that dampness of the atmosphere and 
protection from wind may have been stronger factors in one 
direction than fairly strong illumination is in the other direction; 
or, more probably, it is simply that in this case the balance of 
factors was such that, the absorptive power of the roots being 
increased by the high temperature, and transpiration being 
kept fairly low by the dampness of the atmosphere, there was no 

Cf, Pfeffer, ‘ The Physiology of Plants/ Engl. ed. p, 239. 

t Enumerated by Warming and others; Warming, ‘ Oekologisclje Pflanzeii- 
geographie’ (tr. Ivnoblaucb). 
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difficulty in supplying tlie araonnt of water required under tlie 
particular degree of illumination concerned, so that the precise 
ratio hetween supply and loss of water which induces serophytic 
structure was not attained. It may possibly be some such factor 


Fig. a 



as strong periodic fluctuations in the turgescence of the cells of 
the leaf (due to scarcity of water when transpiration is most 
active) which determines in the immature leaf of the bracken 
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Whether t!ie leaf shall be xerophytic or not; and the same may 
apply to otlier plastic species*. 

Fig. 6 is from a photograph of a leaf which was produced by 
the plant in the greenhouse. 


Fig. 4. 



Leaf from same plant grown out of doors. } nat. size. 


Towards the end of 1902 the plant was put out of doors once 
more, and during 1908 it produced only leaves of a xerophytic or 
half-xerophytic type. Fig. 4 is one of the earlier of these leaves 
(about the fourth leaf put up). In habit it is one of tiie dwarf, 
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upright, distinctly xeropliytic leaves. It sliould be compared 
wit'll fig. 3. The leaves produced later in the season may lie 
called half-xorophytic, and, though, small, they agree in habit 
with the leaves of the original neighbours of this plant. Hypo- 
derm is present, but often does not extend for more than about 
half the length of the transverse section of a pinnule. These 
leaves, when fertile, mostly produced the long sori described as 
characteristic of the species; while in the greenhouse the sori 
'were quite small and very few, and showed distinct reduction of 
the marginal iiidusium, as seen in fig. 5, where the left-hand 
diagram is from a greenhouse-leaf, that on the right from an 
outdoor-leaf. Both introrse and extrorse indusia are shaded. In 
the greenhouse-leaves, in parts of certain sori both indusia may 

Fig. 5. 


Margin of pinnule, showing indusia in greenliouse-Ieaf and 
outdoor-leaf respectively. 

be practically absent. This reduction of the indusia is of some 
importance, as the characters of the indusia are used for classifi- 
eatory purposes. 

The production of thicker leaves, which are richer in palisade- 
tissue, on transferring the bracken-plant from the greenhouse to 
the garden, may be compared with Bonnier’s experiments on the 
transplantation of different plants from a lowland to an alpine 
situation 

The facts brought forward in the present paper establish a 
high degree of plasticity for Pteris aquilina. Though this applies 
to the particular plants dealt with, it cannot be definitely asserted 
that much less plastic forms, or even fixed forms (as regards 
structure), may not exist within the species, e. q. among the 




* Bonmer, Comptes Bcudus, cx. p. 366. 






OF THE BRACKED IN RELATION TO ENTIEONMENT. 


669 


extreme types, tlioiigli some of tlie observations make this 
appear unlikely. Details of the outline of the pinnae, on wliicli 
ebaracter several varieties liave been founded, were not specially 
considered. 

It may be added that the stomata are slightly raised, and, on 
an average, to about an equal extent in all the forms examined, 
including the greenhouse-leaves. The importance of this as a 
factor necessitating xerophytic leaf-struct are cannot be estimated, 
because much exposed leaves are often more hairy on the lower 
side than less exposed ones. 


Sum WAR V. 

In dry, exposed situations the leaves of the bracken are xero¬ 
phytic, and have a hypoderm, while in Tvell-sheltered and shaded* 
habitats the leaves are of the type of delicate “ shade-leaves,” 
having no hypoderm, and either weakly developed palisade or 
sometimes none. 

The same range of structure may be shown by the different 
leaves of the same plant or by different parts of the same leaf, 
when opposite external conditions are sufficiently localized. 

A plant, grown hrst in a damp greenhouse and then in the 
garden, produced shade-leaves iu the former and sun-leaves in 
the latter. The greenhouse-leaves showed reduction of the 
indusia. 

The mature type of structure is not determined at an early 
stage in the growth of the leaf. 

The amount of illumination is probably not the only factor 
determining the structure of the leaf. 

The examination of material, collected from different localities, 
was carried out at the Jodrell Laboratory, Eoyal Botanic Gardens, 
Kew. My thanks are due to Dr. D. H. Scott, P.E.S., to whom 
I am indebted for several valuable suggestions. 
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]^7otes on Myriactiis AreBclioiigii and Gollodesme californica. 
By May Eathboke. (Coinmnnicated by V. II. Blackmak, 
M.A., F.L.S.) 

[Read 3rd December, 1903.] 

(Plate 24.) 

It is hoped that the following observations on Mgriactis 
Arescliougii and Goilodesme califormca^ fragmentary as they 
are, may be of some use in helping to bridge over one or two 
of the numerous gaps in our knowledge of the life-history and 
structure of the parasitic and symbiotic marine alga3. 

Mybtactis Areschougii, BafL^ is synonymous \At\\Machistea 
Areschougi% Crouan, as in 1892 Mr. Batters transferred to Alyri- 
actiB the latter species, together with.E'. stellulata, on the ground 
of the absence of paraphyses and the entire or partial immersion 
of the basal portion of the parasite in the thallus of the host. 
If this view be accepted, one of the generic characters given by 
Kjellman, viz., the tapering at both ends of the assimilating 
filaments, will require modification, as in Jf. AreBchougii the 
assimilating filaments are distinctly broadened and thickened at 
the upper ends. Eiitzing’s original diagnosis of the germs, 
however, presents no such difficulty. 

Jf. Aresdiougii was first discovered by the brothers Crouan in 
September 1860, growing on Himanilialia lorea at the entrance 
to the Port of Brest, and published by them, under the name of 
Blaclmtea Arescliougii^ in their ‘ Liste des Algiies Marines/ and 
they figure and describe it in the Floriile du Finistere.’' 

Of the two figures given, one shows the plants on Illmantlialia 
lorea in their natural size; the other is a inagniHed section of 
part of a tuft, but unfortunately the drawing of this last is not 
very good, especially where it shows the immersed portion of the 
thallus. 

In March and May 1877 M. Bornet found this alga again at 
Le Croisie, and it is to this he alludes when he states in the 
‘Etudes Phycologiques/ p. 21, that he has found MaeJdstea 
clandestina upon Himantlialia lorea. This confusion between 
the species, of which he, himself, informed M. Sauvageau, arose 
from the fact that the Crouan specimen named U. Areschougu 
in Ms herbarium really belonged to another species. 

M. Sauvageau, in a very interesting paper in the ^ Journal de 
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Botaiiique,’ describes this alga, under tlie name Mlacliistea 
ArescJwur/ii, as forming very small tufts, with a cushion of large 
torulose colourless cells, deeply sunk in the host-tliallus. “The 
short filaments are incurved and narrow at the base, while the 
long ones are of the same thickness throughout their whole 
length’; and the pyriform sporangia are of the same dimensions as 
those of JJ. clandestina, but sometimes attain a length of 120 /i. 
Both the sporangia and the filaments arise on a level with the 
surface of the host-plant. M. Sauvageau also states that in 
many cases the cells of the base, and almost invariably those 
forming the lateral avails of the cavity in HhnantliaJia occupied 
by the parasite, appear to be undisturbed by contact witli it, 
though the 1-3 epidermal layers surrounding it frequently appear 
compressed, as if there had been a neck to the cavity, and this 
had been widened by the growth of M, AresclLougii, Hence, 
though he has never observed the young stages, he supposes 
that M, Areschougii is developed in a eryptostoina or conceptacle 
of the host-plant. He noticed a few distorted filaments given 
off from the base of the cushion, with joints about 10-25 ft wide 
by 25 fi long passing between the host-cells. He followed one 
of these stolons, as he calls them, for more than 600 /x across 
the central tissue of the host, but was unable to determine 
its destination; however, M. Sauvageau suggests that these 
“stolons” may connect the tufts with each other, and so help to 
propagate the plant. He also suggests that in the first instance 
the host-plant may be infected by the germination of the zoo¬ 
spores of Jf. ArescTiougii in the conceptacles or cryptostomata. 
Some young individuals which he observed w’ere evidently 
growing up from the interior of the thalliis, hut owing to the 
state of the preparation he was not able to recognize the ento- 
phytic filaments. Ho figures are giyen of this species. 

It was suggested to me that it might he possible to clear up 
some of the points left doubtful by M. {Sauvageau, and in 
September some material was sent to me from Onmbrae, where 
it was very plentiful, while later in the year more specimens 
were obtained from H. Berwick and Port Erin. 

Hoping to be able to follow out the life-history of M, Are¬ 
schougii during the winter, some Himuntlialia lorea were obtained 
in December from Port Erin, and in January from Cumbrae, 
but ill neither case could any trace of the parasite be found. 
In March some S, lorea from Cumbrae were again examined, and 

LIOT. JOTJEK.—EOTA'NT, TOL. XXXT. 3 D 
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tlioiigh this time numerous small algse with penetrating rliizoids 
were found on the thallus, it was impossible to decide whether 
they were really J/. Aresclmtgii in its early stages or one of the 
numerous other parasites by which its host is infested. As, 
therefore, it seemed hopeless to try to determine the young 
stages of this species by any method but that of pure cultures, 
which under the circumstances would have been difficult, if not 
impossible, the work was necessaril}^ confined to a study of the 
older stages. 

ISTothing is positively known about the first entrance of the 
parasite into the host, but presumably tins takes place, as 
M. Sauvageau suggests, by means of zoospores. The theory 
that these enter by means of the cryptostomata or conceptacles 
seems hardly tenable, as in Himanthalia eryptostomata only 
occur on the very young receptacles, the hairs being shed at an 
early stage and replaced by the organs of fructification. The 
cushion of Jf. Arescliougii is not sunk so deeply in the host- 
tissue as are the conceptacles, and the plants do not appear to 
be connected with these in any way; indeed, I have seen a tuft 
growing close to the edge of a conceptacle without entering it, 
and the rhizoids of the parasite often work their way among the 
cells surrounding a conceptacle without penetrating into the 
cavity. 

The few rhizoids which start from the base of the cushion soon 
branch, and travel for long distances in the host-plant, some 
twisting and twining among the filaments of the loose central 
tissue of the JELimantlialia, and others, working their way through 
the cell-walls of the denser elements bordering this, form here and 
there small knots which stain deeply with iodine or Hoffmann’s 
blue (PI. 24. figs. 2 & 3). In fresh material these rhizoids are 
easily distinguished from the host-tissue by their pinkish-brown 
colour, and in sections treated with aqueous solutions of methyl- 
violet or methylene-blue, those rhizoids which are wandering about 
in the loose central tissue stain less deeply than the filaments of 
the host, and, in the case of the methyl-violet, assume a bluer 
tint. Under the action of these reagents the rhizoids take on a 
characteristic appearance, owing to the deeper staining of certain 
small granules in the protoplasm. With methyl-violet and 
methylene-hlne, the Simanthalia-ti&Bxxe itself is too deeply dyeti 
to allow the passage of the parasitic filaments between the 
cell-walls to be traced ; but with Hoffmann’s blue the penetrating 
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rliizoids stain so much more deeply than the host-cells that their 
course can be traced fairly well, especially fitter the sections 
have lain for soni6 time in glycerine. Wtien these rhizoids are 
once recognized, it is astonishing to find how numerous they are, 
and how little they seem to affect the host-cells among which 
they creep; and this seems to point to the conclusion that 
3L Arescliouffii is an endophyte rather than a true parasite, 
though it may possibly obtain some nutriment from the water 
and mucilage which fill up the spaces in the central tissue of its 
host. In consequence of the devious course of the rhizoids and 
the distance between the plants of i!f. Aresc]mtgi?\ it is almost 
impossible to trace any one individual rhizoid from one tuft to 
another; but along the whole distance between the tufts so 
many filaments are to be found passing through the host-tissue, ^ 
that there seems little doubt that these rhizoids do act as stolons 
for propagating the plant. This supposition is also supported 
by the fact that in IT. stelluJata^ where the tufts are closer 
together, the connecting filaments can be easily traced. 

In the material from Scotland and Port Erin active cell- 
division was not unfrequently to be found going on in the host- 
cells at the base and sides of the Mgriactis-iplmt, and in sections 
stained with Hoffmann’s or aniline-blue the host-cells below the 
parasite often stain rather difterently from the adjoining cells. 
This seems to indicate some alteration in the cell-contents. 
M. Areschottgii secretes a large quantity of mucilage, wdiich is 
found chiefly at the base of the hairs and round the assimilating 
filaments, though in some cases it penetrates far down into the 
cushion. This secretion stains pink with Hoffmann’s blue, dull 
purple with both aniline and methyleue-blue, and a pale brownish 
colour with picro-carmine. The mucilage found among the 
filaments of the central tissue in Ilimanthalm stains a bright 
pink with this last reagent, which points to a difference in the 
composition of the two substances. 

Mucilage is also present, but less abundantly, in ilT, stellulataj 
where it sometimes takes the form of threads, which may be 
seen running like a cobweb from one filament to another. This 
appearance may, however, be caused by the reagents used. 

As yet only unilocular sporangia have been found in M, Are- 
sehoiigri ; but as plurilocular sporangia exist in both the closely- 
allied species I£ puhinafa and Af. stellulata^ it seems likely that 
they occur in this species also. The plurilocular sporangia of 

3 D 2 
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Mi/riaelis stelhilata arc figured by Harvey in liis Pliycologia 
Britannica,' tbougb, as Mr. Batters pointed out, tliey are there 
wroDgly described as paraaieinata. 

CoiLODESME CAnTFORNiCA, XjeUm, (Adenocyatis califoi’nica, 
Mupr.). (PI. 24. figs. 5 & 6.) 

This alga, which grows upon Oystoseira and Ilalichys, resembles 
Myriaetis AresrJwifc/u in sending penetrating rhizoids into its 
host. 

In the young stages of the parasite the rhizoids are but few, 
and, apparently, Coilodesme does not send out the long wandering 
filaments of M, ArescJioicyii, but, in the mature xfiant, from the 
base of the thallus a dense mass of fine rhizoids can be traced in 
the cell-layers immediately beneath the base of the parasite. 
These rhizoids run in the substance of the cell-walls, and com¬ 
pletely surround the cells of the host. When seen in longi¬ 
tudinal section under a low power, this habit gives the infected 
portion of the host-thallus a curiously opaque and ribbed 
appearance. The penetrating filaments of this alga appear to 
have been overlooked by other writers. Euprecht, the author 
of the species, states that Coilodesme califomica never has root- 
fibres (Wurzelgeflecht); and Kjellman, who fully describes and 
figures the vegetative and reproductive portion of the thallus, 
merely alludes to an almost hemispherical adherent disc 
(haftdyna). 

In conclusion, I wish to offer most hearty thanks to the staff 
of the Botanical Department of the Natural History Museum, 
not only for permission to work there, but also for much 
kindness and assistance. My thanks arc also due to Miss Ethel 
Sargant for lending me slides and giving me material of Myriaetis 
stelhilata^ and to Mr. Batters for information on the differences 
between the genera JElacldstea and Alyriactis ; to Mrs. Antony 
Gepp also, under whose direction this work has been carried 
out, I am indebted for a large amount of kind help and advice. 
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EXPLANATION OF PLATE 24. 

B'ig. i. SecLon of a tuffc of Myriojcth Areschoitgit, Batters, growing in the 
receptacle of Himcuitfialia lorca. 

2, Rliizoids of Myrladis Arndmugii in the loose central tissue of the 
receptacle of HhmnthaUa lorea, x 880. 

8. Ebizioids of Myrlcictis ArcschoKyu in the neighbourhood of a tuft, 
worhiug their way tbrougli the cell-walls of the denser elements 
bordering the central tissue of the receptacle of Himmiihcdia loreu, 
X 60. 

4. Myriactis steUidafa, Batters. Plurilocular sporangia. X 830. 

5. Coilodesm califormca, Kjellui. Young plant. 

G. Coilodesme californica. Penetrating rbizoids. X 70. 
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Abelia angustifolia, 

Abies, 208 

aamhUi^j G40. 

A'poUhiis, ()54, 
hfdminea, Go3. 
hrcwhif^hylla, 054, 055. 
hmvteata^ 040. 
ccplicdoiiica, 043. 
tillvica, 040, 653. 
mkoior, 650, 053, 055. 

Jirma, 643, 654. 
yraiulh, 640. 
homolepis, 643, 654, 055. 
ladocarpa, 643, 655. 
fuaynifica, 655. 
nobiliSf 640. 

Nordmannitina, 042. 
nimkliea, 655, 

jwdincda, 033, 034, 030, 037. 
Pindrow, ()43, 
i'digma, 638. 

►Schreiikiaua, 20U. 
dhirica, 634, 041, 642. " 

Veikhil, 654, 055. 

Wchbiana, 038, 030, 042. 

Abrus precatorius, Limi., 34. 

Acacia laurifolia, WillcL, 30. 

Acalypha boehmerioides, Miq.^ 54. 
Acanthacece, 49, 228. 

Aeanthosligiiia scleracaiitbum, Sacc,, 17. 
Acer rubrum, mentioned, 109. 

Aceracese, 227. 

Achnautlies exiiis, liiiic., 533. 
xlchnanthidium flexelliim, Breb., 533. 
Achy ran thes aspera, Linn., 51. 
Achyrocline, DC., 332. 

Hochstetteri, Sch. Blp., 332, 
luzuloides, Vatke, 332. 


Achyrocline Schimperi, >SV.7(j. BijK, 
332. 

Achyruphorus sessiliflurus, JJC., HS. 
Achyrothalanms, 0. Huffm., 3r»0. 

niarginatus, 0. Hojfni., 300. 
Aconitum dissectiim, i). I)o?i, 104: 
mentioned, 239. 
heteropbyllmn, 137. 
yapelliis, Linn., var., Hemsl., 104; 
mentioned, 137. 

: Acrostalagm us fungi cola, P'/rnst^, li. 
tetraclados, A. L. Smith, 11, 
18. 

; Acrostichum aureum, Linn., 05. 
scandens, J. Sm., 05. 

Aetinodaplme stenophylla, 434; men¬ 
tioned, 443, 450, 451. 

: Adenoeydi^ eallforniea, Eupr., 674. 
Adenophora, 207. 

Adenostema yiscosimi, Burst., 43. 
Adesmia, mentioned, 82. 

spinosissima, Meyen, 85. 

Adiantum hispidulum, Sil\, 63. 

Adonis cserulea, Aliuiui., 162; men¬ 
tioned, 232, 239. 

^^Dschynanthus busifolius ^, Henid., 
515. 

i HDclebrnndii, Bemsl ., 515, 511>. 

humiiis ^ , Hentsl., 516. 
i .Lsciilus Hippocastanmn, mentioned, 

i 278. 

I Africa, A Contribution to the Oompo- 
I site Flora of, by Spencer Le M. 
I Moore, 305-307. 

^ Agapetes parvillora , JJiom, 515. 

I pilifera, Hook. /., 515. 

vaccinioides, JJmm * , 515. 
j Agaricus hiascens, Fr., 3. 
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Atjatlih lorcmtliifoUa, GJid. 

Agevatum conyzoides, Linii., 4o. 

Agliiiii sp., 31. 

longearistatuin, i/o/as., 205; mcii- 
tioiiecl, 138,130, 247. 
semicostatuni, 138. 
striatimi, Nces, 205; lueiitionecl, 
236, 247. 

Thoroldianiim, QUvcr, 205; men¬ 
tioned, 23(5, 247, 255. 

Ainslisea aptera, DC., 510. 

scabrida , Dunn, 510. 

Aira einspitosa, mentioned, 94. 

Ajiiga liipiilina, 210. 

Albizzia bracteata ***, Dunn, 493. 

gloineriflora, Kur.-:, 493. 

Aletris lanuginosa, 213. 

Aleurites moluceana, WitUh, 53- 
Algm, List of Marine, collected at the 
Maldive and Laccadive Islands by 
J, S. Gardiner, by Ethel 8. Barton 
(Mrs. Antony Gepp), 475-482. 

Albagi cameloi'uin, 207. 

Allffiophania decipiens, Thw., 434, 457. 
illardia, 253. 
glabra, 231. 

tomentosa, Ikvne., 182; mentioned, 
137,138, 242. 

Allium, 207, 210, 223, 251. 
blandum, Wall., 212. 

Jacquemontii, Megol, 199; men¬ 
tioned, 139, 219 ; 237, 246. 
Senienovi, Beqel, 199; mentioned, 
154, 219, 235, 237, 246. 
senescens, Linn., 199; mentioned, 
150, 222, 235, 237, 246. 
Szovitsianmn, 207. 

Victorialis, 138. 

Ailopliylus Gobbe, Bliune, 32. 
Alpbitonia excelsa, Bern., 32; men¬ 
tioned, 23. 

ponderosa, Billchr., 32. 

Alpbonsea kitea, Hoolc. f. Thoniis., 
485. 

mollis *, Dm n, 485. 

Alsine®, 141. 

■ Alyssum cauescens, DC., 166; men¬ 
tioned, 138, 232, 239. 

Alyxia stellata, Bmm. Sclmlt., 45. 
Amarantacem, 51. 

Ainarjllidaeein, 90, 228, 458. 
Aniorphopbalius sp,, 58. 

Ampbipleura pelliicida, A'wz'j,, 532. 
Amphora ovalis, Kilfi:., 532. 

Anabaina cireinalis, Babenk, 534. 

Lemmermannii, P. BivMcr, 534. 
Aiiacardiacejn, 33. 

Anacblosa ilicoides, M. 2\ Masters, 31. 
Ananas sativus, Sclmlt. 56. 
Anapbalis, 209. 

brerifolia, DC., 434, 45L 


Anaphalis llaucockii, 210. 

niarcescens, C. D. Clarhr, 434; 

mentioned, 451, 457. 
miicronata, C. B. Clarke, 181, 

242. 

oblonga, DC., 434; menlioncd, 
442, 443, 457. 

Boyleana, 137. 

xylorbiza, Scli. Dip., 181; men¬ 
tioned, 234, 242. 

Andes (Bolivian), On a small Collection 
of dried Plants obtained by 8ir Mar¬ 
tin Conway in the, by W. Botting 
Hemsiey and H. If. W. Pearson, 
78-80, 

Andrupogon aGlcidatus, Betz,, 61. 
intermedium, B. Br., 61. 
scoparius, mentioned, 108. 
Androsace, 141, 207. 
bisiilca, 213. 

Cbammjasme, Host, 189; men¬ 
tioned, 137, 235, 244, 257. 

-var. coronata, Watt, 189. 

Selago, 231. 

Tapete, Marini,, 189; mentioned, 
209, 217, 235, 244, 255, 258. 
villosa, Linn., ISO; mentioned, 
139, 244, 257. 

-var. latifolia, Ledeh., 180. 

Anemone imbricata, MaMm., 1C2; men¬ 
tioned, 220, 239, 255. 
integrifolia, //. B. K., 83. 
Angustifolia;, §, 362. 

Aniseia hastata, Meissn., 48. 
Anisopappiis, Hook. Arn., 342. 

africanus, Olim' Hier)i, 342. 
Anona squamosa, Linn., 2G; men¬ 
tioned, 22. 

Anonaceas, 26. 

Anteimaria muscoides, 231. 

nana, Hook. f. ct Thoms., 181 ; 
mentioned, 242. 

Antbeinklem, 350. 

Antbemis, Linn., 351. 

Cotula, Linn., var. atroumrginata, 
Vafkc, 351. 

Anuraja coclilearis, Gosse, mentioned, 
521, 623, 536. 

Apios gracillima, Dwmi, 488. 

Apiiim leptopbyllum, F. Mmll, 40. 
A2)lota.vis gnajihalodcs, Boyle, 186. 

leontudonioides, DO., 18{). 
Apocynaoeae, 45. 

Apoeynum yenetuiu, 208. 

Arabis alpiua, 138. 

Araceae, 58,228. 

Aralia dasypbylla, Miq., 498. 

Seareiliana , Dmm, 498. 
Araliacea), 40, 227. 

Araucaria brasilwisis, 639. 
imhmata, 634, 
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Arbei*, K. A. Newell, On Uie Synantliy 
in tbe Genus Lonicera, 463-^74. 
Arcella discoides, mentioned, 521, 623. 
vulgaris, mentioned, 521, 622, 523. 

-var, gibbosa, mentioned, 521, 

523. 

Arctotidea% 362. 

Arenaria, 209, 254. 

festucoides, Scnth., 170; men¬ 
tioned, 240. 

glanduligera, Edgiv.^ 140, 230. 
iiolosteoides, 137. 

Lifctledalei, HemaL, 170 ; men- i 
tioned, 220, 240, 253, 255. | 

melandryoides, 230. 
musciformis, Wall., 170; men- | 
tioned, 138, 217, 233, 240. 
oreophila, 230. 
pulvinata, 230. 
serj)yllifolia, 137. 

JStracheyi, Kdqiv., 170 ; mentioned, 
139, 233, 240. 

(Dicninilla) neptfraga, Fenzl, 170. 
Argyreia, 332. 

tiliiefolia, Wight, 47. 

.Armeria, 74. 

alpiua, Willd., 67, 74. 
htiple lira idea, Gren. & Godr., 76. 
duriuscula, Bab., 68, 71, 74. 
elongata, Hojf'm., 68, 69. 
elongate, Koch, 72. 
elongata, Link, 74. 
filicaulis, 68. 
juncea, 68. 

maritima, Willd., 68, 71, 72, 74. 

—— var. duritmula, Bab., 76. 

-var. Linkii, Gren. & Godr., 

■ 76. 

-var. scotia, 67. 

planifolia, 71- 
plantagina, Willd., 76. 

-var. bupleuroides, mentioned, 

75. 

pubescens, Link, 67, 68, 69, 71, 
74, 76. 

-var. planifolia, Sum, 71. 

pubigera, Bom., 67, 7-, 77. 

-var. scotica, Bom., 68, 75. 

sibirica, 68, 69. 

mdgari-plantaginea, Syme, 76; 

mentioned, 75. 
vulgaris, Benth., 67, 76, 

-var. planifolia, Syme, 76. 

• vulgaris, Willd., 68, 72. 

Artemisia, 214-217, 221, 225, 238, 
254. 

Absinthium, 210. 
biennis, Willd., 137, 140. 

Oampbellii, Hook. f. Thoms., 
182; mentioned, 231, 242. 
campestris, 208. 


Artemisia desertorum, Spnuig., 182; 
mentioned, 231, 243. 

Grijfthiana, Boiss., 182. 
juacrocephala, 1S2; men¬ 

tioned, 215, 237, 243. 
minor, Jacqiw/h., 183; mentioned, 
231, 234, 243. 
parvula, 207. 

Boxbupgliiana, Besscr, 183; men¬ 
tioned, 139, 243. 

saerorum, Ledeh., 183; - mentioned, 
137,139, 243. 

salsoloides, WilhL. 183; men¬ 
tioned, 139, 234, 243. 
scoparia, 1.37. 

Bieversiana, Willd., 183. 

- var. tihetica, 0. B. Clarke, 

183. 

sp., HemsL, 184. 

Stracbeyi, Hook. f. if Thoms., 183 ; 

mentioned, 139, 234, 243. 
iiheiica, Hook, f., 183. 

Welibyi'*', HemsL f H. H. W. 
Pearson, 183; mentioned, 234, 
243, 255. 

Artemisiopsis , S. Moure, 331. 

linearis , S. Moore, 331; men¬ 
tioned, 367. 

Artlirobotryum 1‘usisporium ^, A. L. 

Smith, 13, 19. 

Arthrodesmus, 554. 

controversus, West, mentioned, 
542. 

convergens, Ehrenh., 528. 
crassus ^, West tf G. 8. West, 541; 

mentioned, 527, 555. 
incrassatus, Lagerh., 540. 

Incus, Hass., 527. 

-var. E^fsii, West f G. S. W., 

528. 

—~ var. suhtriangulans, Borge, 

longicornis, Rog, mentioned, 543. 
octocornis, Ehretib., 528. 

Pbimus, W. B. 'Turn., mentioned, 
541. 

psilosporus, Kordst,, mentioned, 

541. 

quiriferus*, West f G.-S. West, 
542; mentioned, 527, 554. 
subulatus, Kiitx, 528. 
triangularis, Lagerh., 542. 

-var. americai'ius,' West f G. 

S. West, 542. 

--- var. bebridarum West f G. 

S. West, 542 ; mentioned, 
528. 

Artocarpus integrifolia, Limi. 55; 
mentioned, 22. 

Aruudinaria macrosperma, mentioned, 

98. 
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Aruuclo riiraguiites, 2U8. 

An’teni Brackeiiridgei, Biullk., 33. 
Asclepiadacetc, 47, 228. 

Asclepias curaasaviea, Linn,, 47. 

Aspilia, Thomu'^, 344. 

Eeuii * , H. Moore, 345. 

Kotschyi, Benth. Book./., 344. 
iiioiiocephala, Baker, mentioned, 
343. 

Welwitschii, 0. Roffm., mentioned, 
345. 

zonibensis, Baker, var. longifolia ^, 
345. 

Aspleniuni falcatum, Lam,, G4. 

Mdus, Linn., 63. 

Aster, 221, 222, 254. 

altaicus, Willd,, 180; mentioned, 
243. 

batangeusis, 213, 

Bowerii, Hemal., 180; mentioned, 
234, 236, 243, 255. 

Heterochaita, 0, B. Clarke, 180; 

mentioned, 231, 233, 243. 
liinnophilus, Henisl. H. H, W. 
Bearson, 86. 

molliusciiliis, Wall., 180; men¬ 
tioned, 139, 243. 
nigroinontana501. 
tenuissimus *, Biimi, 502. 
tibeticus, Hook. 181 ; men¬ 
tioned, 234, 243. 

tricepbalus, C. B. Clarke, 181; 

mentioned, 234, 243. 
trinervius, Boxh., 501. 

Asterioiiella Ibrmosa, Haaa., 533, 535. 

gracillima, Heih., 533, 535, 554. 
Asteroidem, 325. 

Astragalus, 207, 209, 210, 215, 216, 
217, 221, 222, 254. 

Arnoldi ^, Hems!, ij* H. H. W. 
Pearson, 172; mentioned, 161, 
233, 241, 255. 
hraateoms, Klotzseb, 173. 
brabuicus, Bimgc, mentioned, 172. 
confertus, Bmiih., 172; mentioned, 
226, 233, 236, 241. 

Hendersoni, Baker, 172, 

Heydei, Baker, 172; mentioned, 
216, 224, m, 241. 
bimalayaensis, 137. 
litangensis, 212. 

Malcolmii *, HemsL H. H. W. 
Pearson, 172; mentioned, 154, 
233, 241, 255. 

melanostacbys, Benth., 173; men¬ 
tioned, 233, 241. 
monopbyllus, 207. 
miilticeps, 137. 

niyalis, Kar. ct Kir., 173, 233. 
241. 

sRicius, Hemsl., 173. 


Astragalus tibetanus, .067^67., mentioned, 
173. 

tribulifolius, Benth,, 173; men¬ 
tioned, 216, 241. 
imiflorus, J)C., 85. 

Webbianiis, Grah., 173; mentioned, 

241 .^ 

Atbrixia, Ker, 339. 

iiyassana, 8. Moore, 339. 

Airagene alpina, liinn., 161- 

Atrapbaxis lanceoiata, 208. 

Atropis eoihvolnta, Griseb., 204. 

d'ista^is, Griesb., 204; mentioned, 
236, 247, 257. 

-var. eomoluta, Trautv., 204. 

Atylosia Candollei, Wight cf- Arn., 434; 
mentioned, 443, 457. 
rostrata, Baker, 491. 
rugosa, Wight Arn,, 434; men¬ 
tioned, 444, 452, 456, 462. 
tricbodoii , JDimn, 491. 

Avena mnea, 138. 

subspicata, Clairv,,203; mentioned, 
231, 247, 257. 

Asyris aiuarantboides, 137. 

Azorella, mentioned, 82. 

diapensioides, A. Gray, 86. 
glabra, Wedd,, 86. 


1 Bacebaris, mentioned, 82. 

alpina, Wedd., 86. 
i genistelloides, Pers., 86. 

-var. typica, Kook., 86. 

microphylla, H. B, K., 86. 
subpenninervis, Sch. Bip., 86. 

Bacillarieae, 532, 535. 

Badusa corymbifera, A. Gray, 40. 

: Barliea ‘I Archeri, Sace., 95. 

, Barnadesia polyacantba, Wedd., 88. 

I Barringtonia Baton ica, Forst., 39. 
j speciosa, Lmn. /., 39. 
i Barton, Ethel S. (Mrs. Antony Gepp), 
i List ol Marine Algm collected at the 
1 Maidive and Laccadive Islands by 
J. S. Gardiner, 475-482. 

I Bassia amicorum, A. Gray, 45. 

! Belonidium, Montague, mentioned, 9(>. 

Arundinarise, 8ace., mentioned, 96. 
i birtipes ^ , A. L. Smith, 14, 19. 

1 puUum, Phil, 4' Keith, mentioned, 

I 96. 

' Sclerotii , A. L. Smith, 14, 11). 

, Belonium Andwyogonis, Saoc., 100. 
mstegmfonne, Sacc., 98. 

Benincasa cerifera, Saui, 40. 

Berberidacece, 227, 229. 

Berberis, 208, 209. 

cratsBgina, mentioned, 209. 
salicina, Hook f. ct Tho^m., 212* 
i vulgaris, mentioned, 137. 
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Berkeley’s Types of Fun^i, liedc- 
scriptions of, Part II., by &. Massee, 
DO-119. 

Berkheya, Ehrh., 3(53. 

Betula alba, 209. 

Bhojpattra, 209. 

Biclens, Ihtirn., 349. 

leucaDtha, Wilid., 349. 
lineariloba, Oliver^ 349. 
pilosa, Linn., 44. 
robustior *, S. Moore, 349. 
iikambensis *, 8, Moore, 350. 

Biebersteinia Eiuodi, Jatib. ct 8paeh, 
171; mentioned, 139, 241. 

Bikkia australis, DC., mentioned, 40. 
grandiflora, lieinw., 40. 

Biiiiiclearia tatrana, mentioned, 158. 

Bisciioffia javanica, Bhmie, 53. 

Bixa Orellana, Linn., 26. 

Bixacese, 26. 

Blumea, mentioned, 452. 
balsamifera, DO., 503. 
crinita, Am., 434 ; mentioned, 444, 
445, 457. 

ilexuosa, C. B. Clarke, 434; men¬ 
tioned, 442, 444, 457. 
glomerata, DC., 502. 
gracilis * , Dimn, 502. 

Plenryi * , Diinn, 503. 

Biunienbacbia, mentioned, 82. 
elmguitensis. Hook. /., 85. 

Boerbaavia repens, Linn., 51. 

Bojeria vest it a, Baker, 340. , 

Boletus sanguinoientus, Alh, 4’’ Sohv.,^ 7. 

Bolivian Andes, On a small Collection 
of Dried Plants obtained by Sir 
Martin Conway in the, by W. Botting 
Hemsley and H. Bl. W. Pearson, 
78-80. 

Bomarea, mentioned, 82. 
glaucescens, Baker, 90. 

-var. pubenila, Baker, 90. : 

Bombax insignis, Wall., 486- 

tenebrosum ^ , Dunn, 486; men- j 
tioned, 483. I 

Boodle, L. A., The Structure of the | 
Leaves of the Bracken (Pteris aquilina, i 
Zimi.) in relation to Environment, I 
659-669. I 

Boraginacese, 47,89,192, 226, 228,229, | 
244, 250, 253. 1 

Bose, Prof. Jagadis Ohuncler, Electric j 
Besponse in Ordinary Plants under ! 
Mechanical Stimulus, 275, 304. ; 

-On the Electric Pulsation accom- ! 

panying Automatic Movements in 1 
Desmodium gyrans, DC., 405- i 
420. ^ ' 

Botbriocline, Oliver, 307. 

alternifolia, 0. Hoffm,, 313. 
diversifoiia, 0. Boffin., 313. i 


Bothriocliue laxa, A' E. Br., 313; 
mentioned, 312. 
longipes, A’ Br., 313. . 

, niarginata, O. Hoffm., 310, 313. 
misera, 0. Hoffm., 313. 
Moramballse, 0. Hoffm., 313. 
pauciseta, 0. Hoffm., 313. 
Schimperi, Oliver 4' Hiern, men¬ 
tioned, 311, 313. 

Botryococeus, Kiitz., 553, 554. 

Braunii, Kiitz., 531; mentioned, 
553. 

sudeticus, Lernm., 553; mentioned, 
531. 

- var. planctonicus, Le?nm., 

553; mentioned, 531. 

Bracken (Pteris aquilina, Linn.), The 
Structure of the Leaves of the, in 
relation to Environment, by L. A. 
Boodle, 659-669. 

Brassaiopsis ciliata * , Dunn, 499. 
ffeifolia , Dumi, 500. 
mitis, C. B. Clarke, 499. 

Brassica campestris, mentioned, 137. 
Napus, mentioned, 278. 
oleraeea, mentioned, 278. 

Braya rosea, Bmufe, 167; mentioned, 
230, 232, 239. 

sinensis, HemsL, 167 ; mentioned, 
216, 222, 232, 240, 258. 
tibetica, 230. 

uniflora, Hook. f. et Thoms., 167; 
mentioned, 232, 237, 240. 
Broineliacese, 56. 

Bromus tectorum, 138. 

Broussonetia papmfera, Vent., 55- 
Browu, N. E., A Eevision of the Genus 
Hypericophyllum, with Botes on 
certain allied Genera of Oonipositm, 
120-123. 

Bruguiera gyiimorhiza, Lain., 36. 
Rheedei, Blume, 36. 

Bryomorpha rupifraga, Ear. et Kir,, 
170. 

Bupleurum mucronatum, Wight 4* Arn., 
434; mentioned, 440, 441,443,444, 
450 462, 

Burkiil, I. H.. The Flora of Vavau, 
one of the Tonga Islands, with a 
short Account of its Vegetation by 
Charles Steele Crosby, 20-66. 
Burseracem, 30. 

Bystropogon, mentioned, 82. 
canus, BentL, 89. 

Oactacese, 86. 

Omsalpinia Bonduc, Roxh., 35. 
Bonducella, Limi., 492. 

Morsei , Dunn, 492. 

Calmnagrostis holciformis, Jaub. et 
Spach, 203. 
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Oidfoolariu dcllexa, AV//.: d' Par,, 8‘J. 
('ak;iuiU”Oxain,<e OryKtalw, Tho O.LMir- 
rauce of, in So(!clliiigs of Alsikc (Tri- 
IdUmn liybriilitui, Lhiii.), by Prob 
«iobu Ikrcival, lUKJ “102. 
t'aliiiKn’iH allaica, 20«S. 
alyssoidw, 207. 

i’aHifuitbeiJiuni caclRnniriaiuiin, Cam- 
Ar.v.s., 102; inenl-ioxied, 202, 230. 
Calligoiiuni inoiigolicuin, 208. 
l^kllorla citriiia , A, L. Smith, 15. 
(Jaloceni cornea, /O’., 11. 

(Oaloiiectria ovnaia'^, A, L. Smith, 38, 

10 . 

Cnlui>liylhun Inopbylluiu, Llan., 27; 
niontioned, 21, 23. 

Hp„ 27. 

Cnlofc^licpliaiio, Ikmlh,, 342. 

di\aricutu, llmth., 342. 

Oninpamila arisiaia, 137. 
caMlnnirianu, 137. 

Ouiii|)amiliicea!, 88, 180, 227, 244, 250, 
253. 

(Jnnanga odorata, Book. f. ei Thomi^.. 

20 . 

Ouuanum llarvoyi, Seem., 31. 

Caiiavulia einsiforinis, DC., 35. 

Uainia indica, J/bm., 50; meutioixed, 
22, 23. 

Cautbium parvilloruiu, Lam,, 434,450. 
llheedii, DC,, inoutioned, 450. 

~ var. minus, Thw,, 434. 
Oai>n(b]iaeea‘, 180, 227, 220, 242, 250, 
472. 

Uaprirolimn, DC., 403. 

Oapstdla TUomsoni, Hook. 108; 

nu’ntioned, 140, 210, 230, 232, 240. 
(bpsicum IVutehiccns, hum., 49. 
Cui’ugana, 200. 

ox^aHKictiidiH, 137. 

jubata, 200. 

pvgusa’a, ////., 171 ; laentioucd, 

* 130, 207, 217,237,241. 

(5uidlia ini.egerrima, D(k, 434. 

Ou’apa iuoiucoon.dH,/aow., 31. 
Uardiospi^riHiun Halicacabuin, Linn,, 32. 
(lafduuB, Ltm,, 304. 

lepiacanthuH, ,AWx, 305. 

—..- var. 81eudnori, K)i(iL, 305. 

riuvenKonousi.s’^ , S. 304. 
(.'aim, 150, 220, 254. 

bide.nlula, Dninvh., mentioned, 

•105. 

cornpacta, Boott, mentioned, 405. 
inciirva., Phfhtf., 201 ; mentioned, 
247, 257 ’ 

bohinani, Dirjrr, 140. 
lopLosacuus(/'. />. Clarke,-Uy^. 
melanant.ba, Mm/., mcutioneil, 202. 
inelaBtoma, Fmh, d//?., mentioned, 
403, 404. 


Ourex miorusaccus * , C. U. Clarke, \{)h. 
Mooi’crnrtii, Calco/ier, 201; men¬ 
tioned, 230, 247. 
nigella, Boott, mentioned, 403. 
nigolla, Hook., mentioned, 403, 
404. 

pulla, Gooden., mentioned, 403. 
rigida, Gooden., 201; mentioned, 
247, 257, 403. 

sabulosa, Turc;:., 202; meniioned, 
230, 247, 258. 

stenopbylia, Wahkuh,, 202; men¬ 
tioned, 230, 247. 

Tolmici, Boott, Note on, by 0. B. 
Oiai’kc, 403-405. 

-vai’. subsessilis, L. 0. Bailey, 

mentioned, 403. 

ustiilata, Waiilcnh,, 202; men¬ 
tioned, 138, 236, 247, 257. 

Oaveya arborea, Itos^h,, 434; mentioned, 
440. 

Oarica Papaya, Linn., 39; mentioned, 
Oarices, 141. 

Carum cardiooaryimi, Praneb., 495. 
Delmayi, Francb., 495. 
fiUehvimi, Fraiieli., 405. 

7noUe, Francb., 496. 

Tanakm, Francb. k Savat., 405. 
Oaryopbyllaceai, 84, 160,217, 221, 226- 
220, 240, 250-253. 

Oaryopteris niongolica, 207. 

Cassia Kleinii, Wight tj’ Arn., 434; 
mentioned, 443, 452. 
mimosoides,Zwi';n,434; meniioned, 
440, 443, 452. 

Oassytba filiformis, Limt., 52. 

Castanea, bracteoles in, 472. 

Casuarina equisetifolia, Forsf,, 56. 
Oasuarinucete, 56. 

Cathmrlm infxgrifolia, IMaxim., 104. 
Oaulorpa Frcyeinetii, Agh, forma 
iypiea, Wed. v. Bom, 475. 

Ceclrns Lihani, 633, 636, 637. 
i var., 645, 

Celastrauem, 32, 

Cembra, 508, 500. 
pygmaM, 041. 

Cenangium concinnum, Berk d* M. A. 
CuTl., 109, 118. 

xylariicola, Berk., mentioned, 102. 
Conchrns calycLdaUia, Cao., 60. 
Ceniaurea, Linn., 365. 

Aylmeri, Baker, 365. 
nigra, mentioned, 03. 

Oentotheoa lappacea, Desv., 01. 
Centropogon, sp., 88. 

Oentropyxis aculeate, mentioned, 521 
622, 523. 

Oerustium imioronatuin, Wedd., 84. 
Ceratium birundinella, mentioned, 521.^ 
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Oeratiuiu tetraeei’os, Sckiroik, 53G; I 
mentioned, 523. ! 

Ceratoneis Amphioxys, Uahcnh., 533* 
Oerbera Odollani, GaPTfn., 4G. ! 

Oercidothrix, §, 172. 

Ceriospora acuta A. L. SjiiUJl 17, ' 
19. 

Cervaria, §,,179. 

Ohsetyraenia, Book, # A/*??., 120, 121. ; 

Ohailletia Yitiensis, Spcm., 31. ! 

ChaiJIetiacece, 31. i 

Ohamgele Tanakic, Frmich, 4' .Savaf,, ’■ 
495. 

OhaniiBPhoclos sabiilosa, Bmiqe, 170; : 

mentioned. 139, 233, 241. 

Oheilanthc Kirkii, Hook., <518. 
CiieirantJius hiinalaiens, Hook. /. ij'- i 
Th(n?is., 1(>5. • ‘ j 

Inmalayensis, Gambess., 105; men- : 
tioned, 138, 224, 220, 232, 240. : 
Ciienopodiaceo3, ,195, 200, 229. ^ 

Chinese Plants, Descriptions of new, I 
chiefly by S. T. Dunn, with an In- ! 
trodiictory Note bv Cbas, H. Wrio-ht, i 
483-518.^ ‘ ' ' 

Chlorls andma^ Week!., 83 ; mentioned, 
78, 79. 

Chlorophycem, 475, 524, 535, 536. 
Ohlorosplenium chlora, Schwemlf::, 
inentionedj llG. 

ScIiwemitHl, Fries, 115. 
Tirldi-atrum, Berk, M. A. Curt., 
mentioned, 101. 

Christolea crassifolia, Cambers,, 107; 

mentioned, 139, 232, 240. 

Chroocooous eoh^erens, New/., 534. 
limneticus, IjC7mn., 534. 
minor, KiUs., 534. 
turgidus, Kdg., 534. 

Chrysanthemum Eichteria, Benfk, 
212 . 

Chrysolepidea, §, 335. 

Ohryaopogon aciculatus, Trin., 61; 

mentioned, 22. 

Oicer songaricum, 137. 

Oichoriacea^, 3(>7. 

Cineraria, Lesi^., 352. 

Buchanani * , S. Moore^ 352. 
kilijuandsharica, Engl,, *353. 
Oladophora erispata, 158. 

Taga, 158. 

Clarke, 0. B., Note on Oarex Tolmiei, 
Bootf, 403—405. 

Olathriilina elegans, Cknk., mentioned, 
521, 523, 

Clavaria ceiwicornis A. L. Hniifh, 
10 . 

flaccida, Fr., 10. 

Iffiticolor, Berk, cf' Curi, 10. 
Clematis alpina, Mill., 101: mentioned, 
232, 239, 256, 257. 


Clematis grcfveolens, Liudl., 101; men¬ 
tioned, 139, 

orientali.s, Linn., 161 ; mentioned, 
137, 210, 217, 222, 239. 
Clerodendron ainicorum, See'm., 50. 

inerme, Gaei'ln., 50. 

Clonostachys G-neti, Oiidem,, 12. 
Closterinm, 537. 

aeerosiim, 158. 
aeutiira, Brfth., 525. 

Cynthia, Be Hof., .537. 

-var. cuiwatissimum 4' G. 

S. West, 530 ; mentioned, 525, 
555. 

Ehrenbergii, Mener/Ji., 525. 
denneri, Ralfi, 525. 

Tviitzingii, Breh., 525. 
lineatum, FJirenh., 52.5. 
parTulum, Hcig., 525. 
pronnm, BrA)., 525, 

Bseudodiana?, Bog., 525. 
ro.stratnm, Ekrenh., 525. 
setacemu, Ehrenb., 525. 
striolatum, Ehrenb., 525. 

Toxoii, JFe.A; 525. 

Ulna, Focke, 525. 

Venus, Kilfz., 525. 

Olusia pju’asitica, mentioned, 111, 

112 . 

Cuicus, Linn., 305. 

polyacanfchus, Hochst., 365. 
Ooccomyces leptosporn.s, Fpeg., 15. 
IhmfatuSySiiCQ., 112 . 

Sace., 111. 

Oochlearia seapiflora, Hook.f.et Tkomfi., 
166; mentioned, 154, 210, 232, 
240. 

Cocos nucifera, Linn., 57. 
Ooelospbieriiim Kiitzingianiun, Hilg., 
534, 535. 

Nilgelianum, Unger, 534. 
Ooilodesme californiea, Kjellrn., 074. 
Ooilodesme ctiUforniea and Myriactis 
Areschougii, Notes on, by May E itli- 
^ bone, 070-675. 
j Ooix Laehryma-Jobi, Linn., 61. 
Colocasia antiquorura, Schoff, 58; men¬ 
tioned, 22. 

Oolpomenia sinuosa, Ihrb. ef Sol., 479. 
Colubrina asiatica, Brongnu, 32; men¬ 
tioned, 23. 

Oomarum Salessowii, 207. 

CombretaceiE, 30. 

Commelina niidiflora, Lbin., 57. 
Oommelinacea\ 228. 

Composite, 43, 86, 145, 180,213-215, 
222, 226-229.242, 250-253. 
Composite Flora of Africa, A Contribu¬ 
tion to the, by Spencer Le M. Moore, 
; 30*5-307. 

, Oonifera% 62, 228, 229. 
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Coniosporiiim astei’iiiiim‘'% A. L. S?nifh, 
ii>, 18. 

Oonjugati3ej 5o(>. 

OoiiVoIvuIaeece, 47, 228. 

Conyza, •)27. 

ubyssiniea, SrJ/. Bip., 329. 
regyptiaea, Ait., 502. 
genistelloidcs, Lam., SO. 
pinuatificla Burnt, 502. 
mihseaposn, O. Hoffm., 328. 
variegafdi Scb. Bip., 328. I 

Oorallba' integerrima, mentioned, 451. i 
sp., 481, 482. i 

Oorclia aspera, Ford., 47. ; 

sLibcordata, Lam., 47 ; mentioned, i 

21 . 

Oordierites niuscoidcs, Berk, 5/. A. | 
Curt., 110. 

Cordyline terininalis, Kimth, 57 : men- j 
tioned, 22, 2-i. i 

Coreopsis, Liuii , 34.5. ' 

coriacea, 0. Bofm., mentioned. ! 
340. 

Elliotii 8. 340. 

•Tacksoni *, S. Moore, 347. 
kilimandsbarica,. 0. Hoffm., 349. 
Kirkii, Oliver Hiern, 348. 
Prestinaria, Boh. Bip,, mentioned, 
347. 

ruwenzoriensis *, S. Moore, 345. 
speciosa, Hiern, mentioned, 348. 
iigandensis * , B. Moore, 347. 

Whytei , B. Moore, 348. 
Ooriariacefe, 227. 

Cornus flaiida, mentioned, 97, 98. 

Cortia Hookeri, 231. 

Corticiiiin, mentioned, 116. 

Auberiaiiiim, Mont., 9. 
leve, Bcrs., 9. 

Oorydalis, 209, 254. 

"Boweri, Hemd., 164; mentioned, i 
220,239,255. ^ , 

Hendei'soni, Hemd., 165; men- j 
tioned. 216, 232, 239. 
Moorcroftiana, Wall., 165; men- i 
tioned, 239. 

tibetica, HooJc. f d’- Thoms., 165; j 
mentioned, 239. , 

Cosmarium, Conla, 540. ■ 

abbreviatuin, Emih., 526, 541,555. i 
— Tai\, .526, 555. 

aniilopceum, Br4b., 639. ! 

bioculatura, Breh., 526. 

Botrytis, Menegh., 527. , 

Br4bissonii, Memegh., 527. 

Capitidum, Bog 4' Bm., 541. 

- Tar. groenlandicnm, Borges., 

626, 541, .5.55. 
coelatum, Ealfs, 527. 
contractiim, Klrehn., 520. 


Oosraarium difficile, Liiil'tn, 520. 
tbrinosulum, Hoff., 527. 
granatum, Iheh,, 526. 
hiimile, F. Gag, 527. 

Kjellmannii, WUle, rar. grande, 

Wllle, r>Ti. 

lieve, Eahenh,. var. septentrionale. 
WUle, 527, 

Lundellii, Belp., 540. 

-vnr. lethiopiciiin, Wed 4 

S. Wc,d, 526, 541, 555. 
Malinverniannra, Schnklle, var, 
badense, Schmdle, 527. 
margaritatum, Bog X/w.. 527. 
moniliforme, Ral/s, 526. 
ornatum, Balfs, 527. 
orale, Balfs, 527. 

Balfsii, Breb., 526. 
reniforme, Arch., 527. 

Scenedesmiis, Belp., 526. 
siiheirctdare, W. B. Turn., 540. 
siibcostatuin, Isordst,, 527. 
subereuatum, Hanirscli, 527. 
subspeciosum, 158. 

Ootoneaster, 208. 

mici'ophylla, 137. 
pousinia Thomsoni, 137. 

Crarabe eordifolia, Bfcv., 139, 169, 237, 
240. 

Crassisqimimaj, §, 5t)8, 570. 
Crassoeepbaliim, Moeuvh, 352. 

diversifolium, Hiern, var. erepi- 
dioides, 352. 

niwenzoriense , B. Moore, 352. 
Tifcelliniim, Benfli., 352. 
Crassulaceie, 177. 218. 226-229, 242, 
250, 251. 

Cratogus Henryi , Bunn, 494. 

pinnatifida, Bunge, 494. 
Cremantbodiuni, 160, 209, 219, 222. 
Beasyi, Hemsl., 184; mentioned, 
234, 243,255. 

Fletelieri, Herasl.. 185; mentioned, 
234, 243, 255. 

goringensis, Hemsl., 185; men¬ 
tioned, 234, 243, 255. 
huraile, Maxim., mentioned, 184. 
Creopanax cbinense * , Bmin, 500. 
Crepis, Linn., 215, 237,307. 

Ilexuosa, C. B. Clarke, 187; men¬ 
tioned, 234, 243. 

glauca, Bentb. & Hook, f., 187; 

mentioned, 137, 139. 
glomerata, Benfh. cf Hook. 188; 

inentionecl, 138, 209, 243. 
kilimandslmnca, 0. Hoffm., 367. 
Pallasii, 207. 

Pboenix*, Bunn, 511. 
racemifera, Hook.f, 512. 
rapunculoides , Btmn, 512, 
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Orepis EiippelHi, Sek Bip., 367. 
setosa. Hall./,, .511. 
sorocephala. Hainsl., 188: men¬ 
tioned, 235, 243, 2.55. 

Crococlilodes, Adam., 36)3 

Spekeaniira, 0. Ki(7d.::p, 363. 

Crosby, 0. S., Vegetation of Vavaii, one 
of the Tonga Islands, 21. 

Orotalaria albida, Hep}i(\ 4.34; men¬ 
tioned, 44.3, 44.5, 450, 455, 463. 
nibiginosa, mentioned, 

444, 452, 455. 

Croton MicrotigUum, BurldU, 54. 

Tiglio, Linn., 54. 

\"erreauxii, Mnell. Ary., 54. : 

-var. Storckii, Ahtrlf. An/., 54. 

Criicifera\ 84, 146. 165, 221, 226, 230, 
2.50-253. 

Crucigenia rectnngnlaris, Wrd tf* C. 8. 
irest, 531. 

Cryptocarya glaueeseens, JL Br„ 52, 

-var. pacifieus *, Bui'kilL 52. 

Cryptodiscus alho-rufifs, Saee., 103. 
ad raid em, Snee.. 103. 
hivei'UB, Sace., 10.3. 
mfhreficulrftKfi, Sace., 104. 
Oryptotieniopsis, Bunn, 494, , 

asplenioides, Boissie?', 496. ; 

botrychioides ^, Bium, 494. 
eai’diocarpa, Bunn, 495. 

Delavayi, Bunn, 495. 
filicina, Boimeu, 495. 
leptophylia *, Bmi^i, 49.5. 
mollis, Bmin, 496. 

Tanakaa, Boissieu, 405. 
vulgaris, Bmm, 494. 

Cubenses, 570. 

Cucurais Melo, Linm., 39. 

Cucurbitacese, 39, 227. 

CHniiinghamia dnmsis, 635,6^16, 

Cifpaoiia glaum, Cambess., .‘1^1 
Ciircnligo orcbioides, Gaert72., 434; 

mentioned, 451, 458, 

Curcuma longa, Lin it , 56; mentioned, 

22 . 

Cyananthns, 253. 

incanus, Hook. f. tf- Tltomt^., 189, I 
244. 

- var. leioealyx, Fra^ieh., i 

189. 

Cyanopis, §,317. 

CyatMeida, perhtomiald, 8ac*c., 99. 
Oyathula prostrata, 51. 

Cyatbiis striatus, Hoffm., 1. 

Cycadace®, 62. 

Oyeas circinalis, Lbm.. 62. 

Cyclea polypetala ^ , Bimn, 485. 
Cyclotella compta, KiUz., 534. 
Meneghiniana, Kui::.. 534. 
operculata, Knfj:., 534. 

Cymatoplenra 8olea, If' Bru,, 534. i 


Oymbella Cistula, Kirch., var. maeu- 
lata, Grim., 532. 
cuspidata, Kiifi:., 532. 
eymbirorniis, Breh., 532. 

Cyinodacea isoetifolia. Ar^dierr,, 58. 
Oynaroidem, 303. 

Oynodon Dactylon, Bers., 61. 

Cynometra, mentioned, 23, 35. 

grandidora, A. Gray, 35. 

Cynomorinm coceinenm, 208. 

Gyperaeeie, 58, 200, 216. 221, 228, 229, 
247, 2.50,251. 

Cyperus rotunclus, Linn., .59; men¬ 
tioned, 23. 

Cypbella, mentioned, 116. 
convoluta, Cooke, 10. 
fraxinieola, Berk, tf'' Broome, 10. 
Malbranchei, Bai., mentioned, 10. 
patens ^, A. L. Smith, 10, 18. 
tela, Hame, mentioned, 117. 
Cyphoderia Ampulla, mentioned, 522. ' 

Cj'rtandrem, 2.5. 

Gystopteris fragilis, 138,140. 

Dalbergia raonospermn, Bab., 35. 

Baldinia concentriea, Cen. <|* Be Xof., 16. 
Danthouia caehemyriana, 1.38, 

Daphne tangutiea, 209. 

Darwin, F., On a Method of Investi¬ 
gating the Gravitational Sensitiveness 
of the Eoot-tip, 266-274. 

Basyseypha elapkinef^, Massee. 91. 

Datura arborea, Lmn,.A^^. 

Stramonium, Linn., 49 
Daucas Carota, mentioned, 278. 

Davallia soHda, Sm,, 62; mentioned, 22. 

Spelimcae. Baker, 62. 

Davidia involucrata, Bailk, On the 
Germination of the SeedwS of, by W. 
Dotting Henisley, 55H--,559. 

Decaneiiron, §, 319. 

Declinattxi, 332. 

Delphiniiini, 221, 222, 2.54. 

Brunoniamim, Boyle, 163; men¬ 
tioned, 164, 239. 

Cffiruleum, Jacquem., 163; nion- 
i tioued, 139, 232, 239. 

glaciale, 230. 

i grandiflorum, JAnn., 163; men¬ 
tioned, 239,258. 

Pylzowii, Maxim., 164; mentioned, 
239, 258. 
sp., 164. 

Dendrodochium microsorum, Sace., 13. 

: BerTmfea limda, Phillips, 105. 

Bennatella livida, Sace., 105. 

Derris uliginosa, Benfk, 35. 

De.schampsia alpina, mentioned, 427. 
ctespitosa, Beaiir., 203: mentioned, 
1:18,247,257,427. 
i Desiuidiaeein, .536, 
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Desmidiiim, r>52. 

nptogonimi, Breh., o;]l. 
gracilieeps, Lc/f/n'k, 552 ; men¬ 
tioned, 53 L ^ , 

qiiadratum, Sorr/^f., var.gracilieeps, i 
ybrdsf., 552. 

Desmodiiini gyrans, DC., On the 
Electric Pulsation accompanying 
Automatic Movements in, by Prof. 
S. 0. Bose, 405-420. 

Besmodium polycarpum, DC., 34. | 

spirale, DC.j So- ■ 

mnbellatum, DC., S4. ; 

Betris, Adcin^., 420. i 

ericlfolin, Hiern, 326. 

- var.? anthemoides, Hieru, \ 

320. i 

Beyeuxia com pacta, Mmiro, 203 ; men- ; 
tioned, 139, 247. j 

glacialis, ]Ve<ld., 90; mentioned, 80. j 
seabresceiis, mentioned, ISS. 

Bianella ensifolia, mentioned, 21. 
neraorosa, Lam., 57. 

Bianthus Ciipyopliylliis, mentioned, 
558. 

Biatoma elougatum, Agli., 533. 

B i com a, Coj^s ., 366. 

anonuilii, Bond., 366. 

Dimmilla ritpifmf/a, Fenxl, 170. 

Bictyocystis Hitchcochii, Lagerh., 531. 

Bifityoapneerium, 554. 

Elirenbergianum, dsug., 531. 
pulcbeilura, Jfood, 531. 

Bictyota Bartayresiana, Lamcc,, 477. 

Bidymocarpus Hiimboldtiana, Ganhu, 
434; mentioned, 444, 455, 456, 462. 

Didgmoeladon Bail., 545. 

sexangidaris, Buln., 550. 

Bifllngia 'globulosa, mentioned, 521, 
523. 

pyriformis, mentioned, 521, 522. 

Biio-niit, oil of, 23. 

Bilophia, mentioned, 253. 

salsa, Thoms., 168; mentioned, 
233, 240. 

Bimorphococcus lunatns, A. Br., 531. 

Binobryon cylindricuin, Imhof .532. 

-var. angulatum, Lemm., 532. 

-var. divergens, Lem^n,, 532. 

-var. palustre, Lenm., 532. 

protuberans, Lemon., 532. 

Sertularia, Ehmib., 535. 
stipitatum, Stein, var. bavarienm, 
Lmnm,, 532. 

Bioscorea alata, Linn., 57. 
sativa, Linn., 57. 

Bioacoreaeese, 57. 

Biospyros sainoensis, A. Gray, 45. 

Biplachne Thoroldi, Sfapf, 203; men¬ 
tioned, 247, 255. 

Biplophrys A,reberii, mentioned, 523. 


Bipsacem, 1 SO, 227, 242, 250. 

Bischidia, on some Species with Bouble 
Pitchers, by H. H. W. Pearson, 
375-389. 

Bischidia borneensis, Bocc., mentioned, 
ftnote 370, 

Oollyris, mentioned, 389. 
complex, Griffith, mentioned, 375, 
379, 381, 388. 

pectenoides , H. H. JF. Pearson, 
377; mentioned, 370-390. 
Eafflesiana. Wallich, mentioned, 
376, ftnote 878, 379, 380-390. 
Biscomycetes, 13, 90. 

Bodonseaviscosa, Forst., 33; mentioned, 
434,444, 445, 450, 451. 

Bolichoderiis bitiiberculatiis, Alayr, 
mentioned, 384. 

DoUebos Lablabj Linn., 35; mentioned, 

22 . 

Lagopiis , Dunn, 490. 

Dofhiom elegaois, Sacc,, 112. 

Bothiorella guaranitica, Spey., 18. 
Braba, mentioned, 83, 141, 254. 
afllnis, Book J\, 84. 
alglda, Adams, 166. 
alpina, Liim., 166 ; mentioned, 
208, 232, 240, 250. 

- var. y. algida, Degel, 100. 

lladnitzensis, Wtclf., 'lOO; men¬ 
tioned, 240, 256. 
bimalaica, mentioned, 208. 
incompta, Stev., lOO; mentioned, 
232, 240. 

lasiopiaylla, Jloi/le, 100; mentioned, 
137, 138,139,240. 

Braeocephalum heterophyllurn, Benih., 
195; mentioned, 139, 209, 210, 
235, 245. 

Hookeri, C. B. Clarke, 195, 245. 
Bracunculus, §, 183. 

Broseracem, 227. 

Bruce, Gi. Claridge, On the British 
Species of Sea-Thrifts and Sea-Baven- 
ders, 60-77. 

-On Poa laxa and Poa stHeta of 

our British Flora, 421-430. 

Bunn, S. T., Bescriptions of new 
Chinese Plants, chiefly by, with an 
Introductory Note by Chas. II, 
Wright, 483-518. 

Burella davispora, Sace., 100. 

compressa, Tut., mentioned, U^9. 
lata, mentioned, 108. 

Tmda, Sace., 105. 

Bysoxylum (dliaceim, Seem., 31. 

Eiehii, Q. DC., 31. 

EbenacefB, 45. 

Fchinella Veetis, Massee, 93. 
Echinocaetus, mentioned, 82. 
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Echinocactus sp., 86. 

Bchinops, Lmn., 363. 

amplexicaulis, Oliver, 363. 
angustilobus , 8, Moore, 363. 
Ectocarpiis simpliciusculus, Arjh,, var. 
vitiensis, Asken, 479. 
sordidus, Harv., mentioned, 480. 
spongiosus, Dickie, 479, 482. 

Elaehistea Areseliougii, Crouan, men¬ 
tioned, 670-675. 
elandestina, growing on Himan- 
thalia lorea, 670, 671. 
s^telhlnta, Batters, mentioned, 670. 
Elfeagnacem, 198, 246, 250. 

EIsBOcarpus bifidus, Hook. Arn., 
mentioned, 30. 

floridanus, Henisl., mentioned, 29, 

30. 

glandnliferus, M. T. Mast., men¬ 
tioned. 29, 30. 

Grseffei, Seeni., mentioned, 29, 30. 
rarotongensis, HemsL, mentioned, 

30. " 

tonganus * , BiirkUt, 29. 

Elattostachjs faleata, Badlk., 32. 

Electric Pulsation accompanying Auto¬ 
matic Movements in Desmodium 
gyrans, DC., bv Prof. J. C. Bose, 405- 
420. 

Electric Eesponse in Ordinary Plants 
under Mechanical Stimulus, by Prof. 

J. C. Bose, 275-304. 

Elegantissima, §, 333. 

Eleooharis plantaMnea, R. Br., 59. 
Eleusine indica, §aerin., 61. 
Eleufcherococcus senticosus, 209. 

Elsholtzia eriostachya, 137, 138. 

Elymus, *254. 

Com arum, 210. 
dasystachys, Trin,, 205, 247. 
junceug, Fisck,, 206, 247, 258. 
lanuginosns, rm.,206; mentioned, 
205, 236, 247, 258. 
sibiricus,i/?2??., 138,139, 206, 208, 
231, 247. 

Embelia viridiflora, Sckeff., 434; men¬ 
tioned, 440. 

Emilia zeylanica, C. B, Clarke, 434; 

mentioned, 439,450. 

Enoyonema ventricosnm, Kiiir., 532. 
Bntada scandena, Benth,, 36; from 
Vavau, mentioned, 22. 

Enteromorpha percursa, 158. 

Ephedra, 207, 223. 

Gerardiana, Wall., 145, 198, 218, 
235, 238, 246. 

vulgaris, Brandis, 138,145, 198. 
EpMim gregaria, Saec., 113. 

Epilobium, 249. 

adnatum, Qriesh., 374. 
alpinum, Linn., mentioned, 374. 
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1 Epilobium anagaliidifoHiim, Lamarck, 
mentioned, 374. 

lactidorum, Haimk., mentioned, 
374. 

latifoliiim, 137. 
obseurum, mentioned, 374. 
origanifoliiim, 137. 
palustre, Linn,, 140. 
vosenm,Sehreh., mentioned, 137,373. 
tetragouum, mentioned, 373, 

374. 

Epithemia turgida, 533. 

Ericaceae, 227, 229,249. 

Erigeron alpinus, 137. 
andryaloides, 231. 

Brittonianum, Busbg, 87. 
frigidim, Wedd., 86. 

UmnapMlus, Sch. Bip., 86. 
j Erinella calospora, Bat. Gaill., 14. 
i Briocephalus, Linn., 350. 
j Eenii ^ , 8. Moore, 351. 

I Luderitziauus, A. Hoffm., 350 : 

I mentioned, 351. 

i Eritrichium pygmseura, Wedd., 89. 

! spathulatiim, 138. 

sp., 89. 
strictiim, 137. 

Erlangea, 8ok. Bip., 307. 

alternifolia, 0. Hoffm., mentioned, 
313. 

boranensis ^ , 8. Moore, 310; men¬ 
tioned, 313. 

brachycalyx *, 8. Moore, 308 ; 
mentioned, 313. 

calycina’®*, 8. Moore, 311; men¬ 
tioned, 313. 

centauroides, 8. Moore, mentioned, 
313. 

cordifolia,(?/M*«r^*ifto 2 ,mentioned, 
313, 318. 

Gregorii ^, 8. 3ioore, 309 ; men¬ 
tioned, 313. 

iaxa, N. E. Br,, mentioned, 313. 
longipes, W. K Br., mentioned, 
310, 313. 

marginata, Oliver Hiern, men¬ 
tioned, 310,313. 

-var. depauperata , 8,3foore, 

310. 

misera, Oliver 4' Hiem, mentioned, 
j m, 313. 

! Morambailffi, Oliver 4' Hiem, men- 

i tioned, 313. 

pauciseta, A. Hoffm., mentioned, 
313. 

plumosa, Sch. Pin.,mentioned, 311 
312, 313. 

i riiwenzoriensis, 8. Moore, 309; 

! mentioned, 313. 

Schimperi, Oliver 4' Hiern, men- 
I tioned, 313, 

3 B 
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Erlangea Seliimperi, rar. tomeiitosa, 
menfcioiiecl, 307. 

Scbinzii, (XHofm., inentioiiecl,3l2, 
313. 

Smitliii ^, S. Moore^ 307; iiien- 
tionecl, 313. 

spissa *, tS. Moorr, 307 ; men¬ 
tioned, 313. 

Erodium cicutai*ium, Merit., 84. 
Erysimum Chaniffipbyton, Maxinh, 167, 
240, 255. 

funiculosum, Hook. f. et TJmm., 
167, 232, 240. 

Erythrocephaliim, Bcnth., 36G. 

zambesianum, CUiver Hiern, 360. 

- var. aiigustifolium *, S. 

Moore, 366. 

Espejoa, DC., 120, 121. 

Euastruui, Ehrenb., 537. 

ampiillaceum, Balfs, 525. 
aiisalum, Ekrenh., 525. 
bidentatum, Niig., 525. 
binale, Ehrenh., 525, 
denticiilatum, F. Gay, 52.5. 
elegans, Kiit::., 525. 
geminatum, Balfs, 525. 
obloBgura, BaJfs, 525. 
pectinatiim, Breb., 525. 
pinnatum, Balfs, 525. 
vemicosum, Ehrenh., 525, 537. 

-var. planctonicum *, W. G, 

S. Jfest, 536, 537, 555. 

-var. reductum, Nordst., 525. 

Eucalyptus Lehmanni, mentioned, 
472. ■ 

Euebresta tnbulosa *, Burni, 402. 
Eudorina elegans, Ehrenb., 531. 

Eugenia elusitufolia, A. Gray, 37. 
corynocarpa, A. Gray, 37. 

Crosbyi , Burkill, 38. 
dealata *, BurkW, 37. 
effusa, A. Gray, 38. 

Qrayi, Beem., 38. 

Jamhulana, HemsL, 37. 
malaccensis, Linn., 37; fromYavau, 
mentioned, 22, 23. 
neurocalyoia, A. Gray, 39. 
olivifolia, I}uthie,4:Z\\ mentioned, 
450, 451. 

rarifiora, Benth., 37. 
samoensis ^, Burkill, 38. 
sp. from Vavau, mentioned, 21, 30, 
434. 

Euglypba alveolata, mentioned, 522, 
523. 

ciHata, mentioned, 521, 522, 523. 
Eunotia flexuosa, Kilts., var. bicapitata, 
.Gmn., 533. 
gradlis, BabmK, 533. 
lunaris, Gnm., 533. 
pectinaHs, Mabenk, 533. 


Eunotia pectinalis, var. biclens, Gmn., 
533. 

-var. undulafca, Baljh, 533. 

tetraoclon, Ehrenb., 533. 

Euphorbia, 229. 

Atoto, Forst., 53. 

Ohamissonis, Boiss,, 52; mentioned, 

21 . 

pilulifera, Lmn., 53. 
ramosissiina, Hook. Am., 53. 
S'parmanni, Biss., 53. 

Stracbeyi, Boiss., 140. 
tibetana, 216, lapsu=tibetica. 
tibetica, Boiss., 139, 198, 246. 
Euphorbiacem, 52, 198, 228, 246, 250. 
Eurotia, 287. 

ceratoidea, C. A. Mey., 139, 195, 
208, 245. 

Biirya acuminata, BO., mentioned, 
451, 455. 

-var. Wallieliiana, 434. 

chinensis, R. Br., 434. 
japonica, Tlixmh., mentioned, 451, 
455. 

-var. Thuubergii, 434. 

Euryops, Qass., 361. 

Antinorii, Aoeita, mentioned, 362. 
dacrydioides, Oliver, 362. 

Jacksoni , B. Moore, 361. 
Osteospermum ***, B. Moore, 302. 
pinifolia, Rich, 362. 

Schenckii, 0. Hoffin., mentioned, 
362. 

somalensis ^, B, Moore, 362. 
Eutrema Przewalskii, Maxim., 167,220, 
232, 240, 255. 

Eutypa phaselina, Bacc,, 15. 

Evodia liortensis, Forst., 30. 

Evolvulus alainoides, Lmn., 434; men¬ 
tioned, 444, 450, 462. 

Exacum zeylaniciim, Roxh,, 434; men¬ 
tioned, 450,453, 457. 

Excipula gregaria, Berk., 113. 

nigro-rufa, Berk., 113. 

Excoecaria Agallocha, Lim%., 54. 

Fagelia deflexa, 0. Kuntze, 89. 

Eagrma Berteriana, A. Gray, 47. 

Eagus, braeteoles in, 472. 

Eavolus fimbriatus, Bpeg., 7, 

Felicia, Oass., 326. 

ahyssinica, Sch. Bip., 326. 

Festuca, mentioned, 150, 207, 254, 
Doasyi, Rendle, 204; mentioned, 
247, 255. 

nitidula, Btapf, 205; mentioned, 
139, 247. 

ovina, Linn., 205; mentioned, 426, 
427. 

-var. valesiaca, Koch, 205. 

rubra, mentioned, 427. 
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Festucasibiriea, Hmhcl, 205: mentioned, 
139, 247. 

valesiaca, ScMeicL^20^; mentioned, 
139, 154, 230, 247, 257. 

Fibrina pomieolor, Berk, 4' Bav., 110. 
Ficus obi i qua, Forst. ,f., 55. 

prolisa, Forst. 55; mentioned, 
23. 

tinctoria, Forst. f., 55. 

Filices, 62, 206, 248,' 250. 

Fiiifolias, 570. 

Fimbrisfcjlis diphylla, Vahl, 59. 

monostacliya, Hassle., 59. 
Flacourtia Eamontchi, HHirit., 434; 

mentioned, 445, 452. 

Fleurya interrupted, Gaudich., 55. 

Flora of the Kuen Luen Plains, 212. 
Flora of Tibet or High Asia, &c., by 
W. Hotting Hemsley & H. H. W. 
Pearson, 124-265. 

Floridese, 481. 

Femes applanatus, Cooke, 4. 
australis, Cooke, 4. 
bistratosus, Cooke, 5. 
eonnatus, Cooke, 5. 

Curtisii, Cooke, 4. 
fomentarius, Cooke, 4. 
hemileucus, Cooke, 4. 
lucidus, Cooke, 4. 
microporus, Cooke, 5. 
obliquus, Cooke, 5. 
scutellatus, Cooke, 5. 
senex, Cooke, 4. 

Fragikria construens, Grim., 533. 

mutabilis, Grim., 533. 

Fritillaria lopbophora, 213. 
Fiimariacese, 164, 227, 229, 239, 250. 
Fungi, Berkeley’s Types of, Eedescrip- 
tions of, Part II., ny G-. Massee, 90- 
119. 

-On some, from the West Indies, 

by Annie Lorrain Smith, 1-19. 

Gagea pauciflora, Tm'cz.^, 199; men¬ 
tioned, 150, 219, 246. 

Galaxaura rugosa, Lanix., 481. 

Galium triflorum, 137. 

Gamopetalae, 226. 

Gareinia sp., 27. 

Garuga paeifica ^, Bur kill, 30. 
Gasteromycetes, 1. 

Gaultheria fragrantissima, Wall, 434; 

mentioned, 440, 451, 462. 

Gazmiia diffitsa, Spreng., 362. 

Geigeria, Griessel 342. 

odontopera, 0. Hoffin., 342. 
Gelidium rigidum, J. Agk, 481; men¬ 
tioned, 476, 477. 

Genicularia, JDe Barg, 536, 

elegans *, W. # G. S. JFest, 586; 
mentioned, 524,- 554, 555. 


Genicularia spirotajnia, Be Barg, men¬ 
tioned, 537- , 

Geniosporum elongatum, Beutli., 434; 
mentioned, 450. 

Geniostoma rupestre, Forst., 47. 
Gentiana, 209, 219, 221, 229, 254. 
amoena, 231. 

aquatica, Linn., 190; mentioned, 
219, 235, 244, 
aremria, Maxim., 191. 
barbata, 207. 
cachemerica, 137. 
cordisepala, mentioned, 158, 249. 
decurnhens, HemsL, 191. 
faleata, Turez., 190 ; mentioned, 
244, 258. 

Hedini, mentioned, 158, 249. 
liLimilis, Steven, 190; mentioned, 
219, 244. 

nubigena, 191; mentioned, 

138,139, 231, 244. 

Eockhillii, Hemsl, 191; mentioned, 
150, 219, 244, 255. 
sedifolia, H. B. K., 89. 
sp., 139. 

squarrosa, Ledeh., 191; mentioned, 
132, 244. 

tenella, Bottl., 191 ; mentioned, 
219, 235, 244,257. 
thiansebaniea, Bupr,, 191; men¬ 
tioned, 244. 

Thomsoni, 0. B. Clarke, 191; 
mentioned, 219, 220, 244, 
GentianaceiB, 89, 190, 226, 228, 229, 
244, 250,251. 

GeopMla reniformis, JD. Bon, 43. 
Geopyxis subgranulata, B^k. 4* M. A. 
Curt., 117. 

Gepp, Mrs. Antony, List of Marine 
Algje collected at the Maidive and 
Laccadive Islands by J. S. Gardiner. 
See Barton (Ethel S.), 475-482. 
Geraniace®, 84,171, 227,229, 241,250. 
Geranium ckutarium, Linn., 84. 

oolliniim, Steph., 171; mentioned, 
222, 241. 

pretense, Linn., 140. 

Gerbera Delavayi, Franch., 511. 

Henryi , Bunn, 511. 

Jamesoni, Soim, 367. 

Germination, on the, of the Seeds of 
Bavidia involucrate, Baill., by W. 
Hotting Hemsley, 556-559. 

Glaux maritima, Limi., 190; men¬ 
tioned, 139, 244. 

Gleichenia diohotoma, Hook., 62 ; men- 
tioned, 22. 

Glenoclinium einctum, 536. 

Glochidion zeylanicum, A, Biss., 434; 
mentioned, 445, 450, 451, 453, 460, 
462. 
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Grioeocystis gigas, Lcmgcrli., 531. 

Gljceria distant, Walilenh., 204. 

-vai*. convoluta, Tnriftv., 204. 

-forma uana, 204. 

Glycine tabaoiiia, 34. 

Gnaplialiiim, mentioned, 113. 

tbibetieum, 213. 

Giietacem, 19S, 240, 249, 250. 

Goclmna rhahclof^pora, Sacc., 110. 
Gomplaoiiema acuminatura, Ehnnh., 
533. 

coiistrictum, Eh'cnh.^ 533, 
geminatuin, Agh.^ 533. 
Gompliospliajria lacustris, Ohodcd^ 

534. 

Gonatozygon Kinaliaui, Rahenh., 524. 

Ealfsi, Be Barg, 524. 
Goiigrothamnns, 8teetz, 351. 

Hildebraiitii, Olivet' 4’ Riern, 
351. 

Ooodeniacem, 44. 

^Gooi’ingia, JVillict/ns, 253. 

Gossyphium brasiliense, Maef., 28; 
from Vavau, 22. 

Graoilaria crassa, Harv., 481; men¬ 
tioned, 476, 

Graminesi. 60, 90, 146, 202, 216, 221, 
228, 247, 250, 251. 

Grammothele grisea, Berk, 4' Otirf., 8. 

lineata. Berk. 4" Curt., 8. 

Grapbium Desmazierii, Bacc., 13. 
Graptopbyllnm siphonostena, F. Mmlh, 
49. 

Graritational Sensitiveness of the Boot- 
tip, On a Method of Investigating, 
by F. Darwin, 266-274. 

Grewia Malocoeca, Limi. /., 29. 

Groves, H., & Jas. Groves. The Use of 
Linnean Specific Names, 368-374. 
Groves, Jas. The Use of Linnean 
Specific Names. See Groves, H. 
Guepinia spathularia, Fr., 11. 

Giiettarda. speciosa, Limi., 42. 

Guioa glauca, Radik., 33. 

Giiizotia, Cm8., 344. 

Sehultzii, Hochst., 344. 

-var. sotibensis , S. Moore, 

344. 

Guldenstsedtia himalaica, 137. 
Gutenbergia, Sch. Bip., 306. 

corclifolia, Oliver 4' Rierii, 313. 
polycephola, Oliver 4' Mern, 307. 
Buppelii, Sch. Bip., 306. 

Guttifer®, 27. 

Gymmndra kunawuremis, Boyle, 194. 

Thmnsmi, 0. B. Clarke, 194. 
Gymnospermse, 226. 

G^nosporia vitiensis, Seem., 82; from 
Yavaii, 21. 

Gymnozyga moniliformis, Ehrenb., 
531. 


Gynura, Cass., 352. 

I*seiido-0bina, DC., mentioned, 
441,443,444,452. 

-var. hispida, 434. 

mellina, Benth., 352. 


Halenia elliptiea, 209. 

Halimeda iiierassata, Lamx., 476. 
Opimtia, Lamx., 476. 

- forma Lamouronxii, men¬ 
tioned, 476. 

-- forma triloba, Bart, 476. 

-forma typica, Bart,, 476. 

Tuna, Lamx., forma platvdisea, 
Bart., 475. 

Haliseris delicatnla, Agh., 477. 

Halodule australis, Miq., 58. 

iinmervis, Boiss., 58. 

Halogeton, 208. 

glomeratus, C. A. Meg., 190 ; men¬ 
tioned, 219, 235, 245. 

Halopbila ovata, Gaudlch,, 56. 
Halorrhagidacese, 178, 229, 242, 250. 
Dalostachys orgyalis, 207. 

Haloxylon Aminodendron, 208. 
Halymenia formosa, Harv., 481. 
sp., 482. 

Ramadryas andicola, Hook., 83. 
Hapalosiphon hibernicus, 4' G. 8. 
West, 534. 

Haplocarpha, Less., 363. 

scaposa, Harv., 363. 

Harpocbytrium Hedinii, Wille, 158. 
Harpiillia sp., 33. 

Hedvotis Lawsonia?, Wight tf Arn., 
434; mentioned, 440, 450, 451, 
456, 457, 462. 

verticillaris, Wight 4' Am., 434; 
mentioned, 4’44, 452, 457 , 459* 
460, 462, 463. 

Hedysaruin, 207- 
Arbiisciila, 208. 
niiiltijugiim, 207. 

Heleiiioidete, 360. 

Helianthoideaj, 342. 

Helichrysum, VailL, 332. 

acbyroclinoides , «S'. Moore, 332. 
albo-brunneum *, 8. Moore, 334. 
argyranthum, 0. Hoffm., 334; 

mentioned, 337. 
argyrospbserum, BC., 333. 
auriculatum, Less., 339. 

Ceres , 8. Moore, 337. 
cymosum, Jjess., 339. 

-- var. com pactum, Vatke, 

339. 

Danae, 8. Moore, mentioned, 
337. 

elegantissimum, BC., 333; men^ 
tioned, 3.34t 
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Helichrysum Blliofcii , S. Iloore, 

335. 

felinum, Less., mentioned, 335. 
floccosum, Klatt, mentioned, 337. 
fcetidum, Cass., mentioned, 335. 
fulgidum, Willd., mentioned, 

336. 

- Tar. nannm, DO., mentioned, 

336. * 

gerber^foliuin, Sck. Bip., 338; 

mentioned, 339. 
giobosum, Sch. Bip., 338. 

Gregorii ^, 8. Moore, 335. 
bebelepis, DC., 337. 

Hobnelii, Selimeinf,, mentioned, 

337. 

Kilimanjari, Oliver, 335; men- 
doneci, 337. 

Kirkii, Oliver c|‘ Eieni, 335. 

Lastii, Engl., 339. 
leiopodium, DC., 338. 
leptoiepis, DC., 333. 
lucilioides, DC., 337. 
maraguense, 0. Hojfm., 338. 
Meyeri-Johannis, Engl, 334. 
nandense ^ , 8. Moore, 333. 
nudifolium. Less., 338. 
ruwenzoriense *, S. Mooi'v, 338. 
setosum, Harv., 335. 

StuMmanni, 0. Eoffm., 333. 
Tayiorii ^ , 8. 3[oore, 336. 
tillandsijefolium, 0, Hoffm., 338. 
imdatum, Less., 338. 

Helicomyces mirabilis, Beok, 11. 
lielotiella aureo-coecinea, Berk, tj' M. 

A. Curt., mentioned, 109. 
ilelotium Carmichaeli, Massee, 92. 
croeinum, Berk. M. A. Curt., 
102 . 

Fergussoni, mentioned, 117. 
melleum, Berk. ^ Broome, 117. 
nifidulum, Massee, 94. 
sclerotioides, Berk., 116. 
Tirgultorum, Karsten, mentioned, 
95. 

Hemsley, W. Sotting. On the Germina¬ 
tion of the Seeds of DaTidia involn- 
erata, BallL, 556-559. 

Hemsley, W. Sotting, and Pearson, H. 
H. W. On a small Collection of 
dried Plants obtained by Sir Martin 
Conway in the Bolivian Andes, 78-90. 

-. The Flora of Tibet or High 

Asia; being a Consolidated Account 
of the various Tibetan Botanical 
Collections in the Herbarium of the 
Eoyal Gardens, Few, together with 
an Exposition of what is known of 
the Flora of Tibet, 124-265. 
Hepaika'i integrifoUa, DC., S3. 
Heptapleuriim Hoi *, Dunn, 498. 


Heptapleuruin hypoleucum, Kur::, 499. 
macrophyllum ^ , Dmn, 499. 
productiim *, Dimn, 499» 
racemosum, Bedel., 498. 
stellatum, Oaertn., 434 ; snentioned, 
441, 444, 445, 453, 462. 
Wallichianum, C. B. Clarke, 499. 
Heracleum Brunonis, 137. 

Heritiera littoralis, DC., 28. 
Herminium, 229. 

Hernandia, Mcerenhoiitiaua, GtiilL, 52. 

peltata, Meissn., 52. 

Heferoch(Eta aeteroides, DC., 180. 
Heterokontse, 532. 

Heteropogon contortus, Beauv. ex Eoem. 
.S' Schult., 61. 

Heydenia trichopbora *, A. L. 8miihj 
13,19. 

Hibiscus Abelmoschus, Linn., 28. 

tiliaceus, Linn., 28. 

Ilierochioa laxa, 138. 

Himanthalia lorea, Lgngh., Myriactis 
Areschougii, Batters, growing on, 
670-675. 

Hippophae, 207, 208, 209, 223. 

Ehamnoides, Linn., 198; iiieii- 
tioned, 138, 139, 218, 246. 
Hippuris vulgaris, Linn., 178; men¬ 
tioned, 139, 208, 218, 242, 257. 
Hiptage arborea, Kurs, 487. 

minor, Dunn, 487. 

Hirneola polytrieba, Mont, 11. 
i Hochstetteria, DC., 366. 

Schimperi,- DC., ,366. 

Hohnelia, SeJmeinf., 306. 

veriionioides, Schmeinf., 306; men¬ 
tioned, 367. 

Holotrichre, 77. 

Homalanthus pedioellatus, Bcnth., 55. 
Hoya australis, B. Br., 47. 

Humana bella, Berk. ^ Curt., 13. 
graiiulata, Saee., 117. 
ruberrima, Berk. S' Broome, 117. 
Thozetii, 91. 

Hutohinsia tihetka, Thoms., 168. 
Hyalotheca dissiiiens, Breh., 531. 
mucosa, Ekrenh., 531. 
iieglecta, Eadh., 531. 

Hydnum versicolor, Berk. ^ Brootne, 7. 
Hydrangea pubescens, 209. 

vulgaris, mentioned, 101. 
Hydrocharidacem, 56. 

Hydroclathrus caucellatus, Borg, 479. 
Hydrocotyle asiatica. Linn., 40. 
Hymenoebrnte aspersa, Berk. S' M. A. 

badio-ferruginea, Lev., 9. 
damsBcornis, Lev., 9. 
scabriseta, Cooke, 9. 

Hymenolaena sp., 208. 

Hymenomycetes, 2. 
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Hyiiiciiose 5 'pbai 6 'amz<?/ii!!^?f, Phillips, 92, 
exarata, Bcrh, 116* 
leiicopsisj Berli. 3L A. Gurt.j 
101 . 

nltiduki, Phillips, 94. 
viridi-atra, Berk, M. A. Ourf., 
101 . 

Plypecouin iepfcocarpum, Hook, /. 4' 
Thorns., 164; mentioned, 208, 219, 
269. 

Hypericaceas, 84, 227. 
Hypericophyllum, A BeTision of the 
Genus, with l^otes on certain allied 
Genera of Oompositas, by N. B. 
Brown, 120-123. 

Hypericophylhiin, Btccts, 121-123, 
350. 

angolense, A. E. Brown, 122. 
compositaruni, Steetz, 122 ; men¬ 
tioned, 120 , 

r congoense, B. E. Brown, 123. 
elatum, A1 E. Brown, 122, 123, 
scabridum, B. E. Brown , 122; 
mentioned, 350. 

Hypericum dubium, Leers, mentioned, 
372. 

indecorum, H. B, K., 84. 
iniiitifloruni, H. B, K., 84. 
myaorense, Heyne, 434; mentioned, 
‘440, 443, 444, 450, 454, 460, 
462. 

peribratum, Linn., mentioned, 

372. 

pilosiim, Walt., 454* 
qnadrangiiliim, Linn., mentioned, 

373. 

silenoides, U. B. K., 84. 
tarquense, B. K., 84. 
thesiifolium, H. B. K., 84. 
niiginosum, ff. B. K., 84. 
virgatum, Lam., 454. 
Hyphomycetes, 11. 

Hypoehoeris sessilihora, H. B. K., 88 . 
Hypocrea clelicatula, TnL, 18. 

rubiginosa ^, A. L. Smith, 18, 19. 
rufa, Fr., 17. 

Hypolepis tenuifolia, Bernk, 63. 
Hypomyces arenaceus ^ L. Smith, 
17, 19. 

Hypoxylon collioulosum, Bits., 13, 16. 
effusuin, Bits., 16. 
perforatum, Fr., 16. 
rubiginosum, Fr., 16. 

HysteriacejE, 90- 

Iberidella Andersoni, Hook.f. et Thorns., 
168; mentioned, 240. 

Ilex Aquifoimm,kypoderm in sun-leayes 
of, 662. 

''' 0 |»ca, mentioned, 112 . 

''Itopafciens 'Thomsoni, 137. 


Iiuperata cxaltata, Brongn., 61. 
lucarviliea Bonyaloti, 213. 
com pacta, 209. 

Principis, 213. 

Incomplete, 226. 

Indicaj, 570. 

Indigofera Anil, Linn., 34. 

scabrida , Bunn, 487. 

Ineffigiata neglecta, West (x. S. JV., 
531. 

Inocarpus eclulis, Forst, 85. 
Integrifoliffi, 568, 570. 

Inula, Linn., 340. 

acervata , S. Bloorc, 340. 
Bakcrkma, 0. Hoffm., 340. 
confertiflora, A. Bich., mentioned, 
342. 

glomerata, Oliver 4 LBcim, men¬ 
tioned, 341. 

macropbylla, Sck. Bip., 340. 
shirensis, Oliver, 340. 

Stuhlraanni, 0. Hoffm., mentioned, 
342. 

subscaposa *, S. JMoore, 341. 
Welwitschia, 0. Hoffm., mentioned, 
341. 

Inuloideas, 331. 

Ipomoea biloba, Forsk., 48. 

Bona-nox, Linn., 48. 
coccinea, Lmn., 48. 
congesta, B. Br., 48; mentioned, 
23. 

denticulata, Choky, 48. 
dentieulata, Seem., 47. 
grandiflora, Lam., 47. 
nyiupbemfolia, Bhme, 48. 
peltata, Choky, 48. 

Fes-Capre, Both, 48. 
phylloneura, Baker, 48. 
Purpethiim, B. Br., 48. 

Iridacejc, 199, 228, 246, 250. 

Iris, 207, 210. 
ensata, 208 . 

Thoroldii, Baker, 199; mentioned, 
220 , 235, 240, 255. 

Irpex mollis, Berk. 4 M. A, Cit/rt., 8 . 

sinuosus, Fr., 8 . 

Isaria citrina, Ikrs,, 13. 

clayata, JDitm., 12. 

Isopyrum biternatum, 458. 

grandiflorum, 226. 

Ixora samoenais, A. Gray, 42. 

--yar. glabricalyx, BurkUi, 42. 

Javdinia plumosa, Sck. Bip., mentioned, 
313. 

Jasmirmm angustifolium, Vakl, 436; 
mentioned, 443, 452. 
didymum, Forst. 45. 
simplicifoliitm, Forst /., 45. 
Jatropha Ourcas, Lim., 63. 
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Jaumea, Pers., 120 . 

altissimcc, Klatt, 123. 
angolemis, 0. Hoffiii., 122. 
composUarur/i, Benth. & Hook, f., 
122 . 

compositam}]% Durand & Schinz, 
123. 

cumpodtarmn, Klatt, 122. 
congensts, 0. Hoffiii., 123. 
ciata^ 0. Hoffiii., 123. 

Johmtum^ Baker, 122. ' 

Olmri, Vatke, 122. 

JimcacesB, 200, 228, 220, 247, 230. 
Juncus, 229. 

Icmomelas, Royle, 200. 
membmnaccm^ Heujsl., 201). 
minimus, 231. 

Tliomsoiii, Biichcncm, 20U; men¬ 
tioned, 236, 247. 

Jiiniperiis, 218, 220. 
communis, 138. 
inacropoda, 138. 

Justicia prueiimbeiis, Linn., 436. 
Pseudo-Sabina, 138, 208. 

Kalidium, 2U7, 208. 

gracile, Fend, 195; mentioned, 
208,245,258. 

Karelinia, 207. 

Xarscliia Jjbxami, Sacc., 1U7. 

ligiiyota, mentioned, 107. 

Keteleeria Bavklianci, 655. 

Fortimei, 654. 

Kirehneriella, 554. 
lunaris, Moeh„ 531. 
obesa, Sehmidk, 531. 

Ki&senia, mentioned, 81. 

Kleinhovia Hospita, Linn., 28. 

Ilneiffia candidissima, Berk, Bav., 8. 
setigera, i'r., 8. 

Knoxia platycarpa, Arn., mentioned, 
451. 

- yar. hirsuta, 436, 440, 451, 

456, 457. 

Kobresia, 150. 

Eoyleana, Bomk., 212, 

Sapgentiana, EernsL^ 150, 200, 247, 
255. 

scbcEnoides,.5(?fiC/^\, 200; mentioned, 
236, 247. 
tibetica, 210. 

KocMa mollis, 208. 

Kreteachmaria coeiiopus, Sacc., 16. 
Ivyllingia monocepbala, Boih, 59. 

Labiataj, 50, 89, 194, 226, 228, 229, 
246, 250, 251. 

Laccadive and Maklive Islands, List 
of Marine- Algm collected at the, by 
J. S. Gardiner. By Btliel S. Barton 
(Mrs. Antony Gepp), 475-482, 


Lacbnea barbata, Massce, 13. 

stictica, Saoc., 13. 

Lactuca, Tourn., 367. 

Deasvi, S, Moore, 188; mentioned, 

• 243,255. 

hlicata, JDuihie, 513. 
gkmdulifera, JSook. /., 367. 

Henryi , Bu?m, 512. 
humifusa’^, Dmm, 512. 

Lessertiana, C. B. Clarke, 189; 

mentioned, 139, 243. 
macrorhiza. Hook. /., 513. 
paradoxa, Sch. Bip., 367. 

Frattii , Bunn, 513. 
racemifera, Hook./., 512. 
rapimciiloides, Bimn, 512; men¬ 
tioned, 137. 
scoria, Mig., 512. 
stolonifera, A. Crag, 512. 
umbrosa ^, Bmm, 513. 
Lagenopbora Billardicri, Ccofs., 436); 

mentioned, 443, 452, 457. * 

Lagcrhcima sphm'ospom, Sacc., 106. 
Lagotis, mentioned, 150, 209, 229. 
brachystachya, Maxini., 193; men¬ 
tioned, 245, 258. 

decumbens, 194; mentioned, 
231,235, 245. 

glauca, J. Gaertn,, 194; mentioned, 
139, 245. . 

-yar. kuiiawiirensis, Hook, 

194. 

Lambertiana, mentioned, 569. 

Lamium rhomboideum, Bmth., 195; 
mentioned, 245. 

Lancea tibetica, mentioned, 209. 
Landtia, Less., 363. 

Etippellii, Benth. Hook./., 3G3. 
Larix a/nwriewm, 635,636, 638. 
dahunca, mentioned, 642, 653» 
decidua, 633, 636. 
japonica, 634. 

Gfiffithii, 654. 

Lyalli, 654. 

hptolepis, 634, 641, 643, 645, 651. 
ocddentalis, 654. 

Laschia pezizmformis, Berk. ^ M, A, 
Curt, 7. 

tremellosa, Fr., 7. 

Lasiagrostis, 207, 

•mongholica, Trim et Eupr., 202; 

mentioned 139. 
splendens, 208. 
trermh, Eupr,, 203. 

Lasiosiphon eriocephalus, JJccne., men¬ 
tioned, 444, 450, 451, 455. 

-var. zeylanicus, 436. 

Latifolite, §, 362. 

Lathyrus articulatus, mentioned, ftnote 
267. 

tuberosiis, mentioned, 658., 
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Lauracea?, 52. ’ 

Laiirencia sp., 481, 482. | 

Lauriis Benzoin, mentioned, 110. j 

Sassafras, mentioned, 110. j 

La%"enders (Sea), British (G. Glandge i 

Druce), 66-77. | 

LecanlcUon limhm, Laiobotte, 105. j 

Leguminosm, 83, 85, 146,171, 215, 222, 
226, 241, 250-253. 

Lentibulariaceai, 228. 

Lentinus Lecomtei, Fr.} 2. 

Lenzites applanata, Fr., 3. 
ealveseens, Berk., 3. 
exilis, Klot::sch, 3. 
repanda, Fr., 3. 
striata. Swart::, 3. 
subcerviniiSj^crX'. -^1- Ctirf.^ 3. 
villosus, Klot::s(i'h, 3. 

Leontodon Kuntkimia, Wall, 186. 

kiwanthis, Ledeb., 188. 
Leontopodiiini alpinum, C«.svs'., 181; 
mentioned, 207, 226, 231, 234, 
243, 257. 

—- var, Stracheyl, Hook, f., 181. 
Stracheyi, C. B. Clarkej 181; men¬ 
tioned, 243, 

Lepiclella, §, 314. 

Lepidinm capitatum, Hook.f. ct Thom^.y 
168; mentioned, 137, 232, 240. 
cordatum, mild., 168 ; mentioned, 
240, 258. 

latifolium, Lhm., 168 ; mentioned, 
240. 

Lepironia mueronata, Bkh., 59; men¬ 
tioned, 22. 

Leapedeza cystisoides, Bmih., 488. 
lanceolata *, Bunn, 488. 
latifolia*, JJimn, 488. 
velutina, Bunn, 488. 

Leueas flaccida, JR. Br., 50. 

Liehenopm magnijica, Sacc., 105. 
Liebmaimia Harreyana, J. Agh., men¬ 
tioned, 478, 479. 

Laecadivarum , Barton, 478, 
482.^ 

Ligularia, §, 505. 

Ligularia nana, Heune., 184. 

Ligiisirmn Walkeri, Beane., 436; men¬ 
tioned;, 443, 451. 

Liiiacea', 57, 199, 228, 229, 246, 250. 
Limonium, Tcuni., 73, 77. 
aiiricnlsefolium, VaJd, 77. 

-var. Dodartii, 77. 

lyclmidifolium, 0. Kmitsey 77. 
oocidentale, Lloyd, 77. 

-var. intermedium, 77. 

rariflorum, 0. KunUe, 77. 
reticulatum, Mill., 77. 
vnlgare, Mill., 77. 

~ var. pyramidale, 77. 
Lindeli^fia Bentbami, Hook.f., 140,212. 


Lindsaya ensifolia, Sw., 63; mentioned, 

22 . 

Linnean Specific Names, The Use of, 
by Henry Groves and Jas. Groves, 
368-374. 

Linociera paiiciflora, C. B. Okvrke, 45. 
Linum, mentioned, 558. 

Liquidarabar, mentioned, 115. 
liitbotbamnion, mentioned, 476. 

Litsea zeylanica, Fee^, 436 ; mentioned, 
444, 451. 

Littledalea, Hcm&L, mentioned, 152. 
tibetica, Heind., 204; mentioned, 
236, 247, 258. 

Loasct clmgmtenmy Meyen, 85. 

Loasacem, 85. 

Lobelia nana, H. B. K., 8S; mentioned, 
83. 

nicotianj^foiia, Heyne, 436; men¬ 
tioned, 446, 449, 457. 

Logaiiiacece, 47. 

Lonicera, On the Syiiaiitby in the 
Genus, by E. A. Newell Arber, 463- 
474. 

Lonicera, mentioned, 141, 208, 209. 
alpigena, Lim., mentioned, 137, 

465, 467-472. 

angiistifolia, Wall., mentioned, 
468. 

arborea, Boiss., mentioned, 4()9. 
Aucberi, Jaido Spach, mentioned, 
470. 

hracteata, Eoyle, 180. 
bracteolaris, Boiss. Buhse, men¬ 
tioned, 460. 

cserulea, Linn., mentioned, 469- 
473. 

cterulescens, Bipp., mentioned, 

466. 

calcaraia, HemsL, mentioned, 468. 
Oaprifolium, Linn., 464. 
caucasiea, Pali., mentioned, 460. 
Cliamissoi, Bunge, 468. 
cblamydopbora, 0. Koah, men¬ 
tioned, 469. 

ciliata, Milhl., mentioned, 4()0. 
conjugalis, Kell., mentioned, 468. 
decipiens, Hook. f. Thoms., men¬ 
tioned, 466. 

discolor, LindL, mentioned, 468. 
I?erdinandi, F'fanah., mentioned, 
470. 

flavesceiis, Bipp., mentioned, 469» 
floribunda, Boiss, Bidhse, men¬ 
tioned, 4G6. 

fragrantissima, Lmdl. ^ Paxt,, 
mentioned, 466. 

glauca, Hook. f. ^ TJmns., 140; 
mentioned, 137. 

Glebni, F. Schmidt, mentioned, 
468. 
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Lonicera glutinosa, Vis., mentioned, 468. 
gynochlamydea, HemsL, men¬ 
tioned, 470. 

laellenica, Orph,, mentioned, 466. 
bispida, VciiL, 180; mentioned 
209, 217, 24l\ 

bypoleuca, Beene.^ mentioned, 470. 
iberica, C. Koch, mentioned, 469, 
470. 

involiicrata, Banks, mentioned, 
469,470. 

Kesselringi, Regel, mentioned, 
468. 

leiophvlla, A. Kern., mentioned, 
466.'' 

iigustrina, Wall., mentioned, 470. 
Maacki, Maarihi., mentioned, 469. ! 

Maximowiezii, Maxim., men- * 
tioned, 466. 

microphjlla, WUld., mentioned, 

468. 

miniita, Ratal., mentioned, ftnote 
470. 

nigra, Linn., mentioned, 466, 

469. 

oblongifoiia, Hook., mentioned, 
468. 

obovata, mentioned, 137. 
orientalis, Lam., mentioned, 468. 
parvifolia, Edgm., mentioned, 
209, 468. 

Periclymeniim, Linn,, 464. 
pbyllocarpa, Maxim., mentioned, 
466. 

pileata, Ol 'mr, mentioned, 470. 
quinquelocularis, Hardw., men¬ 
tioned, 470, 

nipicola, mentioned, 209. 
Schmitziana, Bipp,, mentioned, 
468. 

spinosa, Jacq., mentioned, 469. 
Standisliii, Hook., mentioned, 466. 
szecbuanica, Ratal., mentioned, 
468. 

tangiitica, Maxhn., mentioned, 
468. 

Tatarinowii, Maxim., mentioned, 
466. 

thibetica, mentioned, 213. 
tomentella, Hook. f. cf- Thorns., 
468. 

triebosantba, mentioned, 213.' 
vesicaria, Komar, mentioned, 470. 
Xylosteuni, Linn., 464, 465, 467. 

Loraiitbaceje, 52. 

Lorantbus insularum, A. (drag, 52. 

Lupinus, mentioned, 82, 85. 

Lychniclea, Bill., mentioned, 72. 

Lychnis apetala, Liw».,169; mentioned, 
226,230, 240. 

brachypetaia, Hort. BeroL, 140. 


Lychnis macrorbiza, Bogle, 169 ; men¬ 
tioned, 240. 

Lycium turcomanieum, mentioned, 
207, 208. 

Lycogala, mentioned, 117. 

Lycoperdon fuligineum, Berk, cf 

CiiH., 2 . 

leprosum, Berk. # Rat'., 1. 
pyriforme, Schcieff., 2. 

Lycopersicum eseulentum, mentioned, 
472. 

Lj'copodiaeea;, 62, 

Lycopodium cerniiiim, Linn., 62; men¬ 
tioned, 22. 

Lyngbya limnetica, Lemm., 534. 
versicolor, Gomont, 534. 

Lytbracem, 39. 


Maba eiliptica, Forst., 45. 
lateriflora, Hiern, 45. 
samoensis, Hiern, 45. 

Macaranga Haryeyana, Muell. Arg,, 
54. 

Macromitjrium sulcatum, mentioned, 

100 . 

, Majsa nemoralis, BO., 44; mentioned, 

I 21 . 

I Magnolia glauca, mentioned, 92. 

I Henryi * , 484; mentioned, 

I 483. 

I pterocarpa, Roxh., 484. 

i Maidive and Laccadive Islands, List 
I of Marine Algae collected at the, 
j by J. S. Gardiner. By Ethel S. 
j Barton (Mrs. Antony Gepp), 475- 
I 482. 

Maliomonas acaroides, Bertg, men¬ 
tioned, 621, 523. 

Malvaceae, 27, 84. 

Malvastnim flabellatmn, Wedd., 84; 
mentioned, 80. 

Manibot utiiissima, Bokl, 54; men¬ 
tioned, 22. 

Marasmius rigidus, MmiL, 2. 
j rotalis, Berk. Broome, 2. 

I Mariscixs albescens, Gaitdkh., 58. 
i cyperinus, Vahl, 58. 

flabelliformis, H. B. K., 58. 
Sieberianus, A"e£is, 58. 

I Mai’sea, Adans., 327. 

abyssinica, Sch. Bip., 329. 
boranensis * , B. Moore, 328. 
Celebris , 8 . Moore, 329. 
pyrrbopappa, Hiern, 327 ; mcii- 
; tioned, 328. 

' ruwenzoriensis ^, S. Alourc, 

( 327. 

j spartioides, Hiern, 328. 

: subscaposa, 0. Hoffrn., 328, 

1 variegata, Sch. Bip., 328. 
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Massee, George. BedescripUoiis ol: Ber¬ 
keley’s Types of Firagi, Part II., 
1)0-U9. 

Masters, Maxwell T. A G-eneral View 
of the Genus Pinus, ooO-OdD. 
Mechanical Stimulus, Electric Eesponse 
in Ordinary Plants under, by Prof. 

J. C. Bose, 275-301. 

Meconopls horriduia, Hook. /. 

Thom.y 161; mentioned, 220, 
222,232,239. 

iutegrifolia, Frcm-k., 164; men¬ 
tioned, 209, 239, 258. 
punicea, mentioned, 209. 

Medicago denticulata, Wllid., 85. 
Melauthera, Boh/\, 344. 

acimiiiiata , S. Moorc, 344. 
puugens, Oliver Hlerii, men¬ 
tioned, 344. 

IMelastomacem, 25, 39. 

Melia Azedarach, Linn., 31. 

Melochia odorata, Forsl., 28. 

Meloclinus scaiidens, Seem., 45. 

Titiensis, Fol/e, 45. 

Meiosira granulata, Fdlfi, 535. 
Memecylon Harveyi, Seem., 39; men¬ 
tioned, 25. 

MenispermaceiB, 2(>. 

Meridiana, HiU, 362. 

diffusa, Spreng., 362. 

Merismopedia glauca, Nag,, 534. 

Meryta macrophylla, Seem,, 40. 
Micrasterias, Agh., 538, 
americaua, Ecdfs, 526. 
conferta, Limcl,, 525, 553. 
cruciata, G. C. Wall., 552. 
denticulata, Breb., 525. 
fureata, Agh., 526, 553. 

Tenueri, ^ialfi3, 526. 

Murray! ^ , IF. G. S. West, 538 ; 
mentioned, 536, 554, 555. 

-var, triquetra , W. G. 

S. West, 538; mentioned, 526, 

‘ 555. 

■ papillifera, Brih., mentioned, 

538. 

pinnatilida, Baifs, 526. 

-var. trigona, West, mentioned, 

539. 

radiosa, lia^s, 538; mentioned, 
525. 

- var. ornata, Nordst., 538; 

mentioned, 525. 
rotata, Balfs, 525. 

Microcystis elabens, Kui;:., 534. 

incerta, Leimn., 534, 

Microglossa, DO., 326. 

angolensis, var. linearifolia, 0. 

Boffin., mentioned, 327. 
densifiora, Book. JiL, 326. 
Elliotii*,E Moore, 327. 


Microglossa Hildebrandtii, 0. Eoffni., 
327, 

volubilis, i)61, 326. 
zeyianica, Benth., 436 ; mentioned, 
443, 452, 457. 

Microgromia socialis, mentioned, 523. 
Micromelura pubesceiis, Bliuae, var. 

glabrescens, Oliver, 30. 

Micromeria boliviana, Bejith., 89. 
Microtricbum, §, 515. 

Microula, mentioned, 253. 

Bentliami, C. B. Clarke, 192; 

mentioned, 138,146. 
sikkimensis, RemsL, 192; men¬ 
tioned, 150, 151, 244. 
tibetica, Benth., 192 ; mentioned, 
146, 216, 235, 236, 244. 

Milamo, Plants found at and near, 137- 
138. 

Mimosapudica, Lmi., 36. 

Mimulus luteus, Linn., 89. 
sp., 89. 

, Mitrula rufa, Sacc., 13* 

I Moli-papalagV^ or White Man’s 
Orange, 22. 

“ Moli Toga ” or Tongan Orange, 22. 
Mollissa alligata, Berk. Broome, 98,99. 
Andropogonis, Berk, 3i. A, Curt., 
100 . 

apicalis, Berk. Broom, 99. 
Arundinarias, Berk. M. A. Curt., 
96. 

eustegimformis, Berk, M. A. 

Curt, 98. 

exidieiia, Berk. M. J. Curt., 97. 
fracta, Berk. M. A. Curt, lUO. 
miltophtiialama, Berk. M, A, 

Curt, 96, 97. 
oiivaceo-lutea, Berk., 97. 
peristoraialis, Berk, tj’ Broome, 99. 
meckarifera, Berk., 114. 
stramiueitm, Phillips, 95. 
Momordica Oharantia, Linn., 39, 
Monocotyled ones, 226. 

Moore, Spencer Le M. A Contribution 
to the Composite Flora of Africa, 
305-367. 

Morina Coiilteriaua, Bogie, 180; men¬ 
tioned, 242. 

Morincla citrifolia, Lmn., 42. 

Forsteri, Seem., 42. 

Moiigeotia elegantula, Witfr., 524. 
spp., 524. 

Mucuna gigantea, 1)C., 34 ; mentioned, 

22 . 

Mulgedium tataricum, 207. 

Musssenda frondosa, Linn., 40; men¬ 
tioned, 456, 460, 462. 

-var. zeyianica, 436. 

Mutisiacece, 82, 365. 

Mycena citrinella, Birs., 2, 
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Mjriactis Arescliougii, BatterSf growing 
on Himanthalia lorea, 670-675. 
pulvinata, mentioned, 673. 
stellulata, Batt^rs^ mentioned, 673- 
675. 

Myriactis Areschougii and Coilodesme 
californiea, J^otes on, by May Bath- 
bone, 670-675. 

Myricaria elegans, Boyle, 170; men¬ 
tioned, 139, 240. 

gernianica, Desv., Tar. prostraiaf 
Thiselton-Dyer, 170; mentioned, 
145,207,208. ^ 

prostrata, BooJc,f. Thoms., 170; 
mentioned, 217, 233, 240. 

Myriophyllum alteniiflorum, men¬ 
tioned, 256. 

spicatum, mentioned, 256. 
verticiUatum, Limi,, 178; men¬ 
tioned, 218, 233, 242, 256, 257, 

Myrsiiiacea?, 44. 

Myrsine eapitellata, Wall., mentioned, 
450, 451, 455. 

-var. laiiceolata, 436. 

Myrtaceai, 37. 

Myxophyceaj, 534, 535. 


Nabela collaris, 523. 
flabellulum, 523. 

Naiadaoeae, 58, 200, 229, 247, 250. 
Nardostachys Jatamansi, 137. 
Nasturtium officinale, mentioned, 558. 

tibeticum, 209. 

Nayicula alpina, Kiliz., 533. 
diyergens, Redfs^ 532. 
elliptica, Kiiiz., 533. 

-var. minima, V. Houtte, 533. 

gibba, Kiltz., 532. 
major, Kiiiz., 533. 
nobilis, Kiltz., 533. 

Nectria chrysocoma, BcrL cf* Toyl, 17. 
iseticolor, Berk, if’ Curt., 17. 
Eussellii, Berk. Curt., 17. 
sanguinea, Kr., 17. 

Nelitris Forsteri, Seem,, 37. 

Nopeta, mentioned, 254. 
bracieata, 138. 

decolorans, Hemsl, 194 ; men¬ 
tioned, 235, 245, 255. 
discolor, EoyU, 194; mentioned, 
137, 245. 

longibracteata, Beiiih., 194; men¬ 
tioned, 216, 235, 245. 
spicata, mentioned, 137. 
supina, Steven, 194 ; mentioned, 
139, 245. 

thibetica, Benth., 194; mentioned, 
139, 231, 245. 

Thomsoni, Bentk, 195; mentioned, 
245. 


N epb rocy ti um Agardb iauum, Baa. , 

531. 

lunatum, West, 531. 

Nephrodinm acuta, Presl, 64. 

-var. rufescens, 64, 

dissectum, JDesv., 64. 
invisum, Carruth,, 64. 
latifolium, Baker, 64. 

1 nolle, Besv., 64. 
unitiim, B. Br., 64. 

Netrium Digitus, Itzlgs. Bothe, 524. 
Nidorella, Cass., 326. 

microcephala, Steeiz, 326. 
pedimciilata, Oliver, mentioned, 
326, 329. 

resedii’oiia, I)C., 326. 
solidaginea, Hiem, mentioned, 
326. 

Welwitscliii , S. Moore, 326. 
Nintova, Stmt, 463. 

Nitraria, mentioned, 207, 208, 210, 
223. 

Schoberi, Linn., 171; mentiond, 
217, 241, 256, 258. 

-var. orgyaiis, 208. 

Nitzschia Palea, W. 8m., 534. 

Nostoc microscopicum, Carm., 534. 
Notholca longispina, Kdlicott, 523 ; 

mentioned, 521. 

Notonia, BO., 353. 

abyssinica, Rich., 353. 
coccinea, Oliver Hiern, 353. 
G-rantii, Oliver <1* Hiern, 353. 

■ Gregorii *, 8. Moot'e, 353. 
trachycarpa, Koisehy, 353. 
Nyctaginacea;, 51. 

Nyssa, mentioned, 559. 


Ochrosia elliptica, LahilL, 46. 

parviflora, Hetislow, 46. 

Ocimum Basilicum, Linn., 50. 
CEdogonium spp., 524. 

CEnanthe linearis, Wall, 496. 
riviilaris *, Bimji, 496. 
sinensis *, Bimn, 496. 

OlacaeesB, 31. 

Oldenlandia foetida, Forsi., 40. 

Heynii, G. Bon, 436; mentioned, 
439, 440, 448, 457, 462. 

Oleacem, 45, 228. 

Oligolepis, §, 363. 

Ombrophila lilacina, P. A. Karst., 15. 

peliucida ^ , A. L. Smith, 14, 
Onagracea?, 140, 227, 249. 

Ondetia, Bentk,, 342. 

linearis, Bentk, 342. 

Oocystis solitaria, 531. 
Operciilaria, synauthy in, 472, 
Ophiocytium bicuspidatum, Lemm,, 
532. 
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Ophiocjtiurn ciipitatum,^ Wollc, oo3. 
cochleare, A. Bi'., 

Ophioglossum pendulum, Limi., 65; 
mentioned, 22. 

Oplismeniis cumpositus, Iwem. 
Sakilt; m. 

Orbilia exidiella, Ber/,:. iV. A. CurL, 
mentioned, 98. 

luteo-riibella, F. J. lut,nt, 15. 
rufula, Sehwemit.:, mentioned, 115. 
Orcbidacese, 25, 56, 228, 220. 

Orchis latifolia, 227, 252. 

salina, 208, 228, 252. 

Oi'cophih i^essiliflora, D. Don, 88. 
Oi'eosolen, 253. 

imguioulatas, Bemsi,, 103, 235, 
245, 255. 

Origanum vulgare, 137- 
Orithya, §, 15<j. 

Onnosia gracilis, Pmm, 402. 

striata , Bimu, 492. 

Ori) ithogaliiiit pauc/Jloi'im, Turcz., 
109. 

Orobaiichacem, 228. 

Orobancko Epitbyinum, 137. 

lateralis, Biapf, 203. 

Oryzopsis sequigluinis, Stmcheiji 139; 
mentioned, 203. 
lateralis, 247. 

Oscillatoria tenuis, Agh., 535. 

Osyris arborea, Wall., 436, 462; men¬ 
tioned, 440, 443, 446, 450. 

Onrisia, mentioned, 82. 

mnsoosa, Bmtk, 89. 

Oxalis corniciilata, Lhm., 436; men¬ 
tioned, 439, 440, 452. 
lotoides, B. B. K., 85. 
modicaginea, //. B. K., 85, 
pichinchenBis, Beuik, 85. 

Oxyria digyna, 231. 

Oxytropis, 207, 215, 216, 254. 
aiCipkylla, 208. 

caclieiniruja, (Ja)iihm,, .173, 233, 
241. 

cbiliophylla, Ihyk, 141, 174. 
den«, Benih., lY.i, i'i.'i, :i41. 
glmialis, Bontk., 174. 
lapponica, Gaud., 174, 233, 241, 
256. 

iniorophylla, DO., 174, 216, 233, 
24L 

physocarpa, BmmL, 174. 
Stracheyana, Benth., 139, 174, 233, 
241. 

tatarica, Gamhm., 174, 224, 233, 
241. 

tibetioa, Benth., 174, 
tragacantboides, 207, 
spp., 209. 


Palmaj, 57. 

Pandanacea, 58. 

Pandanus, mentioned, 21. 

odoratissinius, Lhin.f,^ 58. 
Pandoriiia Mo nun, Bon/, 535. 

Panicum ambigimm, Tkn., 60. 
pilipes, Beos, 60. 
sangiiinale, 60. 

Paiius cantharelloides, Mont., 2. 
torulosus, Fr., 2. 

Papaveracem, 164, 227, 229, 239, 250. 
Papilioiiacea), 456. 

Parietiiria debilis, 138. 

Parinariiun itiBulanim, A. Grag, 36. 

^ laurinum, J. Grag, 36. 

Paritium tiliaceiim, from Vavau, men¬ 
tioned, 21. 

Parkin, X, and Pearson, H. H, W. 
Tlio Botany of tbe Ceylon Patauas, 
ir., 430-462. 


Ibxrnassia ovata, Ledeb., 138, 176, 241, 
tfinervk, Drude, 176. 

Parrya, 254. 
ciliaris, 212. 


exscapa, C. A. Meg., 165, 226, 230, 
24o. 


lanuginosa, Hook.f, cf Thoms., 165, 
232, 240. 

luacrocarpa, li. Br., 165, 222, 230, 
240. 


prolifera, 165, 232, 240, 

255. 

Tillosa, 209. 

Pasania, §, 518. 

Paspalum scrobiculatiim, Luiii., 60. 
Passifloracem, 39. 

Patella stggia, Saec., 107. 

Patellaria ata, 107, lapsu = lata. 

aureo-coccinea, Berk. 31. A, 
Cart., U)8. 

Bloxami, Berk m herb., 107, 118. 
chivispora, Berk, tj’ Broome, lOt). 
congregata, Berk, 4’" 3L A. Curt., 

103. 

eomtipafa, Cooke, 105. 
lata, Berk., 118; Berk, in herh.,l{}l, 
livida, Berk, cf Broome, 105. 
birida, Berk 4'* 31. A. Our/., 109, 
118. 

recisu, Berk 4- 31. A. Ow<, 100. 
spbicrospora, Berk, cf 3/. A. Curt,, 
106. 

Ktygia, Berk. 4* A. Ourt., 107, 
118. 

lasmanica, Berk., 108, 118. 
tetraspora, Eebm, 105. 

Patellia Adamsoni, Berk, 117. 
Putinella lurida. Berk, if 31. A. Curt,, 
mentionod, 109. 
fasmmica, Saoc., 108. 
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Pearson, H. H. W. On a small Col- ! 
lection of Dried Plants obtained by ; 
Sir Martin Conway in the Bolivian i 
Alps. See Hemsley, W. Botting, I 
78-00. ; 

- On some Species of Disehidia ! 

with Double Pitchers, 375-389. i 

-and Hemsley, W- Botting. The : 

Flora of Tibet or High Asia, &c., : 
124-265. ‘ ; 

- and J. Parkin. The Botany of i 

the Ceylon Patanas, II., 430-468. ; 

Pediastrum Boryaniim, Menegh., 531. i 

duplex, Meye^i, 531. 1 

Tetrax, Balfs^ 531. i 

Pedicularis, 209, 219, 222, 229, 254. j 

alaschanica, Maxim., 192, 245. i 

-var, tibetica, Maxim. 192. j 

batangensis, 213. I 

eheilanthifolia, Schrenk, 138, 192, 1 
208, 235, 245. ; 

dolichorrhiza, Schrejrh, 212. ; 

longiflora, Ilud()I])h, 193, 245. 
megalantha, 137. 
microphyton, 213. 

Oecleri, Vahl, 193, 245, 257. 
Przewalskii, Maxiin., 193, 235, 
245. 

rhinanthoides. SchrenJc, 138, 193, 
235 245 

fiibiftora, Fiscb., 137, 193. 
versicolor, Wahlenb., 138, 140, 
193. 

zeylanica, JBenth., 436, 455, 456, 
458, 460. 

Pegolettia, Cass., 342. 

senegalensis, Cass., 342. 
Pelargonium, mentioned, 278. 

Pelliea geranimfolia. Fie, 518. 

squamosa , Hope C. H. Wright, 
518. 

Pemphis acidida. Worst,, 39; from 
Yavau, mentioned, 21. 

Peniophora cinerea, Cooke, 10. 
papyrina, Goole, 10. 
rosea, Massee, 9. 

Peniiim Libellula, Fordsf., 524. 

minutum, Cleoe, 524. 

Pennisetum haccidum, Griseh., 202, 
247. 

Pentapanax parasiticum, Semn., 498. 

verticillatum ^, Bum, 498. i 

Percival, Prof. John. Silver-Leaf Dis- j 
ease, 390-395. 

- The Occurrence of Calcium- 

oxalate Crystals in Seedlings of 
xllsike {Trifolinm hyhridmi. Linn.), 
396-402. j 

Perdicium, Mmi., 367. j 

abyssiiiicum, Hiern, 367. j 

Jaraesoni, Bolus, 367, I 


Perezia, mentioned, 82. 

cmrulescens, Wedcl., 88; men¬ 
tioned, 82. 

Peridiniura tabulatum, 536; men¬ 
tioned, 523. 

Willei, Huitfeldt-Kass., 521, 523. 
Peucedanum Hystrix, Bunge, men¬ 
tioned, 179. 

Malcolmii *, HemsL # H. H. W. 
Pearsem, 154, 179, 233, 237,242, 
255. 

medicLim *, Bunn, 496. 
prajruptoriim , B2mn, 497. 
terebinthaceum, Fisch., 496,497. 
Peyssonellia rubra, J. Agk, 482. 
Pezicnla viridi-afm, Sacc., 101. 

Peziza albo-tecta, Berk. 4' M. J. Curt., 

117. 

alligata, Berk, tf* Broome, 118. 
Andropogonis, Berk. 4' M A. Curt. 

118. 

apicalis, Berk. Broome, 118. 
Archeri, Be7'k., 95. 

Bloxaini, Berk. 4' Broome, 117. 
byssigena, Berk., 9f5. 

Carmichaeli, Berk., 91, 118, 
eeratina, Berk, 95.^ 
chlora, Sclneeinitj:, 115. 
erocitincta, Berk. & M. A. Curt., 

115. 

cruenta, Schweinitz, 114. 
elaphines, Berk. 4 Broome, 90. 
eustegiflsformis, Berk. 4 
Curt, 118. 

exidieila, Berk. 4 M. A. C^irt., 118, 
furfuripes, Berk. 4 A. Curt., 
94, 118. 

herpotrieha, Berk., 117. 
ilicincola, Berk. 4 Broome, 118, 
leucopsis. Berk., 118. 
nitidula, Berk. 4 Broome, 93, 118. 
protrusa, Berk 4 A. Curt, 92. 
regalis, Cooke & ElHs, 115. 
nifitla, Schweinitz, 114. 
soleniiformis, Berk. 4 MA. Curt, 

116. 

Stmminum, Berk 4 Broome, 94. 
tela, Berk. 4 A. Curt,, 117. 
Thozetii. Berk, 91, 118. 

Yectia, Berk. Broome, 92. 
viridi-atra. Berk. 4 Ff. A. Curt, 
118, 

xylariicola, Berk, 1G2. 

(Fibrina) pomicolor, Berk. 4 Bar., 
116. 

(Oeopyxis) subgrannlata, Berk. 4' 
M. A. Curt, 117. 

(Humaria) ruberrima. Berk. 4 
Broome, 117. 

(Hymenosevpha) exarata, Berk,, 
116. 
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Peziza (Hymenoscypha) leucopsis, Berh 
4 ' ilf. A. CiivL, lUl. 

( -) Tiricli-atra, Berl\ J/. A. 

Curt, Wl. 

(Mollisia) aliigata, Ber/c. Broome, 
98. 

( -) Andropogonis, Berk. 31. 

A. Curt, 100. 

(-) apicaiis, Berk. ^'Broome, 99. 

^-) ArunclinarijBj Berk. c|* 3t. 

A. Curt,, 96. 

( -) eustegiseforaiis, Berk. 31, 

A. Curt, 98. 

^ - ) exidiella, Berk. 4' 3L A. 

Curt, 97. 

(-) fracta, Berk. 31. A. Curt, 

100 . 

( -) miltophtimlraa, Berk. 31. 

A. Curf., 9G. 

( -) olivaceo-liitea, Berk., 97. 

(-) peristouiiaiis, Berk, cf* 

Broome, 99. 

(-) saccharifera, Berk., 114. 

(Batellia) Adamsoni, Berk., 117. 
Peskelia oroeitincta, Sacc., 115. 
cruenta, Sacc., 114. 
exidiella, Sacc., 97. 
regalis, Sacc., 115. 
sole7iiifomiis, Berk. & M. A. Ourt., 
116. 

Bhaca, 17*2. 

Phacidium elegans, Berk, 31, A. Curt., 

111 . 

elegantissimnm, Bei'k. 4* 31. A. 
Clift, 112, m. 

limitatum, Berk. 4' 31. A.Ciirt,l\2. 
pluridens, Berk. 4' 31. A. Curt.,111. 
Phaaophycefc. 476, 562, 535. 

Piiaiua grandifoliiis, Zour., 56; men¬ 
tioned, 22. 

Pha.seolus adenaiithus, Cr. F. JV. Mei/., 
35. 

trineryis, Heipte, 436; mentioned, 
452. 

irueeiUensis, H. B. & K., 35. 

PMalea hymgena, Sacc., 96. 

CannkhaeU, Sacc., 92. 
ceratina, Sacc., 95, 
furfuripes, Phillips, 94. 
iemegfsis, Sacc., 94. 
nitidula, Sacc., 94. 

Philadelphiis coronarins, 209. 

Phlomis rotata, Benth., 195, 235, 245. 
Phlox, mentioned, 72. 

Phragmites communis, Ptm., 203, 207, 
208, 219, 247,257. 

Phyllantbus ramitorus, 31ucU. Arg., 
Yar. genuinus, MiiML Arg., 53. 
simplex, Retz., var. yirgatus, 31uell. 

; Arg., 53, 
sp,,'58> 


Physalis minima, Linn., 49. 

peruviana, Linn., 49. 
Pbysochlaina gremdiflora, Hook., 102. 

priBalta, Ilook, 192, 244. 

Picea alba, 034, 635, 639, 653. 
Akockiana, 653. 

Engehnmmi, 654. 

exceha, 633, 634, 636, 638, 647, 
653. 

-, var., 637. 

Maxiniowiczii, 654. 

Alorinda, 641, 642, 651. 
nigra, 634, 635, 638, 643. 
obovata, 634, (>43. 

Omorika, 655. 
oiientcdh, 633, 642, 643. 

2 ^olita, 634, 642. 
sitchensk, 638, 640, 643. 
i Pimpinella JUicina, Diels, 495. 

I Tanakce, Diels, 495. 

I Pinaster, 571. 

I Pinus, a G-eneral View of the G-enus, by 
Maxwell T. Masters, 560-659. 

Pinus ahasiea, 647. 
abchasica, 647. 

Abies, 633, 634, 635. 
acapulcensis, 642. 
adimca, Polret, mentioned, 595, 
637. 

africana, 634. 
alba canadensis, 652. 
albicauiis, Engelm., 588; men¬ 
tioned, 568, 572, {>31, 646, 647, 
650, 653. 

Alcoqmana, 653. 
alepensis, 636. 
cdopecuroides, 650. 
altissima, Ledeboiir, 647. 
amabilis, 640, 653. 
amecaensis, 648. 
americana, 634, 635, G3S. 
angulata, (548. 

Anto/ncewa, 648. 

Apacheca, Lemmon, mentioned, 
594, 657. 

Apollinis, 643. 
applanata, mentioned, 612. 
apulcensis, lAndL, 631, 642. 
amhka, 638. 

aracanensis, Knight, 050. 

Ararngi, 645. 
a^'aucana, 634. 
at'Ctiea, hort., 653, 
aristata, E^igelm., 590; mentioned, 
5G1, 572, 631, 651, 652, 655, 
657. 

arizonica, Engelm., 602; men- 
, tioned, 574, 631, 651, 655, 

Armandi, ErancJiet, 582; men¬ 
tioned, 572, 583, 631, 650. 
armena, mentioned, 646, 654. 
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Finns atlantica, 645. | 

atrovirem, Boezl, 652. ! 

attenuata, Lemmooi, 594; men- ; 

tioned, 573, 631. 644, 646, ! 

657. ' ' 

AticMa7idi, Loddiges, 650. 
australis, mentioned, 603,604, 631, 
637, 641, 643. 

austriaca, Hoss, mentioned, 636, 

639. 

Ayacuite, 579; mentioned, 

571, 578, 631, 643, 645, 648- 

651. 

aztecmms, 648. 
hahorenbis, 655. 

Baekhousemia, Koezl, 652. 
bahamenais, Giisek, 632; men¬ 
tioned, 603, 604, 630, 631, 652, 
655, 657, 658. 
haidensis, 637. 

Balfouriana, Murray, 589; men¬ 
tioned, 561, 572, 590, 631, 646, 

652, 657. 

-var. aristata, 655. 

haUamm, 633. 

BamJma^ia, 576, 620, 634, 636, 
639, 646, 650. 

Beardsleyi, 647. 

Bmitlimnia^ia, mentioned, 645, 655. i 
BmmaDia, 648. ; 

hicoloT, Maxim,, 653. | 

hifida; 643. I 

Unato folio, 635. 

Bolandm, 653, 655. 

Bonapartea, 651. 

Boothiana, Eoezl, 648, 662. 
hormlis, 636 
BoueJmana, 648. 

Boursteri, 647. 
brachyphylla, 654. 
h'achypiem, 646. 

Brunonmia, 640. 

bruttia, Teno^'o, 608; mentioned, 
575, m, 610, 625, 631, 640. 

658. 

ImUata, 648. 

Bungeana, Zucearini, 690; men¬ 
tioned, 567, 572, 631, 645,646, 

659. 

Buomparfea, 648, 
cairiea, 650 . 
ealahrica, bort., 650. 
califommia, 637. j 

eallfor^iica, Loiseleiir, mentioned, 
.595, 644, 645. 

Calochoie, Iloezl, 652. 
canadensis, mentioned, 633,634, 
cmialmdaia ?, 651. 
canariensis, Chr, Smiib, Wehh cf- 
Berthelot, 593; mentioned, 573, 
592,631,638,640. i 


Finns earamanensis, 641, 

Carrierei, 648. 

Castanea, mentioned, 612. 
caucasica, Fischer, 650. 
Camndishuma, mentioned, 653, 
654. 

cehennensis, 650. 

Cedms, 633, 640, 648. 

Oembra, Bmu., 583; mentioned, 
.572, 631, 633,634,639,641,645, 
650, 656, 658. 

-var. pumila, mentioned, 584, 

634, 651. 

- pygniisa, 641. 

cembroides, Znccarhii, 586; men¬ 
tioned, 561, 572, 587, 588, 631, 
640, 644, 645, 647, 650, 652. 
cephalo7iica, 643. 
cJiahnamsis, Eoezl, 648, 652. 
chibuabuana, E^igehii., ,591; men¬ 
tioned, 573, 631, 645. 
chinensis, Knight, 650. ’ 

C'bylla, 641. 
ciliciea, 646. 
cinei'ea, Eoehl., 647. 
elamaensis, 653. 

clausa, Ckap77ia7i, 621; mentioned 
• 576,631,655,656. 
coarctata, 648. 
candea, 639. 
colchica, Booth, 650. 

Colorado, 654. 
comfinutata, 654. 

Comouforfu, 648. 
c(m>coloT, 650. 
co7iglomerata, 640. 
contorta, London, 630; mentioned, 
561, 576, 631, 640,641,642-647, 
650, 651, 655, 657. 

- var. Bolanderi, mentioned, 

630. 

-var, Hendersoni, 657. 

-- laiifolia, 154. 

- var. Murrayaiia, mentioned, 

630, 655. 

cornea, Eoezl, 652. 
mTugafa, Eoezl, 652. 
corsiema, 641. 

Coiilteri, i), B071, 597; mentioned, 
573, 631, 641, 643, 659, 

Craiga7ia, 647. 
creiacea ?, 646. 

cubensie, Grisehach, 603 ; men¬ 
tioned, 562, 574 , 604, 619, 630, 

631, 632, 638, 650, 652, 655, 
657, 65S. 

•- var. anomala, Eomke, men¬ 

tioned, 604,658. 

- var. terthrocarpa, Crmehaeh, 

mentioned, 502. 603, 653, (>55. 
dahuTiea, 642, 
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Piiiiis dalmatiea, Vismni, mentioned, ' 
627, 643. 

Dammara, 636. 

Davldianct, 655. 

Ijpeaisneana, 648. 

J)e Ccauloliemay 648. > 

decidua. Wall, ex Garriore, 647. 
deflexa, 651. 

densiflora, Siehold cj* Zitccarini, 
619; mentioned, 575, 618, 629, 
631, 642, 644, 646. 652, 656. 
denticidafa, 643. 

Deodor a, 637. 
depaifpemta, 648, 652. 
depcndeus^ 648. 
detritis^ liort., 653. 

Demimia, 642. 

Dicl‘,<07u\ Jiort., 647. 
dioica, 639. 

divaricata, Dimoni de Courset, 
620; mentioned, 576, 631, 635- ! 
637, 639, 650. j 

Doellcrkma, 648. i 

domestica, mentioned, 613. i 

Do7i Fedfi, 648. ‘ 

Donnell-Smitbii, Masters, GOO ; , 
mentioned, 574, 631, 658. ! 

Douglasi, 639. j 

diimsa, 638. 

diirangensis, Eoezl, 648, 650. ; 

eoliinuta, Miller, 624; mentioned, ; 

576, 631-636,647, 650. 

Edgariana, 645. ! 

ediilis, Eiigelm., 587; mentioned, 
561, 565, 572, 586, 588, 631. , 
644, 646, 650. 

- Tar, uo7iophylla, 651. 

effiisa, 636. ' i 

Ehrenhercfii, mentioned, 645, 648. i 
eldariea, Medieejevn, 577, 631, ] 
658. 

etegans, 048. 

Elliotti, Enqehn., mentioned, 603, 
655. 

Endlicheriana, 648. 

Engelmanni, Lenmion, mentioned, ! 

594, 644, 645, 647, 656. : 

ericeiorum, 637. 1 

erzerimica, 650. j 

kJscandonmna, 648. I 

esoarena, 638. | 

excelsa, Wallich, 581; mentioned, i 
571, 580, 631,634,638, 639,641, i 
644, 645, 647. i 

excorticatai 646. I 

exs&rta, 648. j 

fcdciformis, 654. 
fastuosa, 636. 

Fenzlii, KoUchy, mentioned, 626, 
652. 

fertiiis, Koezi, 652. 


Pinusfilifolia, 601 ; mentioned, 

565, 574, 631, 648, 650, 652, 
658. 

Fink(gso7imia, 639, 641. 

Fhi nlioiiosJdmia, 654. 
jirina, 655. 

, Fischeri, 641. 

flexilis, James, 589; mentioned, 
568, .572, 583. 586, 631, 638, 
t>42, 645, 646, 656, 657. 

-/3. 77iac7'ocaf7pa, 655. 

-var. 7'eflexa, 655. 

Fortmei, 654. 
jragilis, 653. 

'Fraseri, 637, 641. 

Frei7io)itmia, 645, 646. 

Friesian a, 651. 
frondosa, Eoezl, 652, 
fiinebris, Komarow, 631, G32. 
Galochote, Eoezl, 652. 

Qeitiiemi, Eoezl, 652. 

. geneve7im, hort., 647. 
geoi'giea, hort., 650. 

GcTwrdi, 642. 

G-erardiana, Wallich, 590; men¬ 
tioned, 573, 632, 639, 641, 642, 
650. 

Ghksbreghtu, hort., 653. 
gibba, mentioned, 612. 
glabra, Walter, 624; mentioned, 
576, 632, 634. 
glmica, 634. 
glo7nerata, 636. 

Go7'do7iia7ia, 645, 
gracilis, 648. 
grandis, 640, 648. 

Greggi, Eiigelm. MS., 654. 
G7'e7imUe€e, 645. 

G7'iffithii, 647, 654, 

Groselierit 654. 

Haagemm, 648. 
hagite7iimi€mh, 654. 
halepensis, Miller, 606 ; mentioned, 
575, 607,610,625, 628,631-638, 
642, 643, 647, 650, 658. 

-var. abehasiea, mentioned, 

608. 

-var. raacroearpa, mentioned, 

608. 

—— var, /3. minor, La7ige, men¬ 
tioned, 608. 

-var. Paroliniana, Visiani, 

mentioned, 628. 

-var. persica, mentioned, 608, 

- var. Pithyusa, mentioned, 

608. 

- var. ^. squamis conyexis, 

mentioned, 608. 

-var. syriaca, mentioned, 608. 

halepe^im, Marschall v, Bieberstein, 
mentioned, 627. 
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Piuus ?iamata, G42, 648. 

IIamUto7ii, 644. 

Harryma, 655. 

Hartwegi, Lindleif. 600; mentioned, 

574, 562, 612, 645, 64S-t;53. 
lleldrekhii, Christ, raeiitioned, 

626, 628, 652. 
heUnica, hort., 654. 

Handei'soni, 648. 

Henryi, Masters, 618; meutioued, 

575, 632, 657. 
heUromorfha, 648, 
lietei'opbylla, mentioned, 604, 630, | 

638, 645, 646, 657. 
hierosolymitana, Dithamel, 606, 

633. 

hirtella, 638. 

hispanica, Flukenet, mentioned, 

625. 

hohj[ihyUa, 654. 
boinolepis, 643. 

Hookerima, 655. 
horhontalis, 648. 

Moseriam, 648. 

Hiidsoiil, 636. 

Hudsonia, Poirot, mentioned, 620. 
Pludsomca, Parlatore, mentioned, 

620, 654. 
himiilis, 639. 
huynktrata, 653. 
husquilucaemls, 648. 
inflexa, 648. 

inopa, Aiton, 562, 576, 623, 635, 

638, 640, 642, 644, 653. 

- var. clausa, Engelm., 621, 

655. 

-(virginiana), 632. 

insignia, i). Don, mentioned, 573, 

595, 596, 641, 651. 
inaignia {aee radiata), 632, 643. 

-7ar. macrocarpa, Eartweg, 

mentioned, 59r>, 644. i 

- Tar. radiata, 632, 643, | 

656, ! 
insiilaris, Endl., 591; mentioned, j 

573, 632, 641, 644, 645, : 

intermedia, 641. 
interposita, 648. 

JatacihiatUi, 648. 
italica, mentioned, 627. 
japonica, hort,, 634, 642, 647, 653, 

654. 

JehVeyi, Le^nmon, mentioned, 594, 

646, 651, 655. 

- {see ponderosa), 632. 

je-:oenais, 643. 

Jostii, 648. 

Kaempfcri, 640. 
kamtsohatklca, 645. 

Kasya, 654. 

Kegdii, 648, 652. 

LINX. JOlfRN.—BOTANV, TOL. XXXT. 


Pin us Keteleerii, 648. 

Xhasja, lioijle, 592; mentioned, 
573, 632, ()43, 645. 

Kkutrow, 642. 

Kochiana, 646. 

koraiensis, Sieh. et Zuco., 582; 

mentioned, 572,584,632,634,644. 
KrelageU 052. 

Imta, 636. 

Imigata, 656. 

Lambertiana, Pouglas, 577; men¬ 
tioned, 564, 565, 571, 589, 632, 
639, 657, 659, 

- Tar. brevifoUa, 645. 

-var. minor, 656. 

-var. purpurea, 657. 

lanceolata^ 636. 
larlcina, 634. 

Laricio, Poiret, 624; mentioned, 
569, 576, 591, 606, 608, 6iU, 
613, 617, 626, 632-653. 

- subsp. austriaea, Endlkher^ 

mentioned, l'>26, 628. 

-calabrica, 628. 

-geiiuiua = Poiretiana, 

628. 

-karamana, 628. 

-IVIassoniana (= Thun- 

bergii), 628. 

-nigricans, Christ, men¬ 
tioned, 626. 

-pyrenaiea, 628. 

-rubra, 628. 

-tahrica, 628. 

- var. angustisquama, men¬ 
tioned, 625, 626, 641. 

- var. calabrica, Eelamarn, 

mentioned, 627. 

- var. cebennensis, mentioned, 

625, 647. 

- var. cilica, Kotschy, men¬ 
tioned, 627. 

--var. leptophylia, mentioned, 

625. 

- var. monspeliensis, men¬ 
tioned, 625. 

- var. nigricans, Parlatore, 

625; mentioned, 626, 627, 653, 
-var. orientalis, Kotschy, men¬ 
tioned, 627. 

- var. 6. Pallasiana, En.dl., 

mentioned, 625, 627. 

-var. Paroliana, Fkiani, men¬ 
tioned, 628. 

-var. pindica, Eormanek, men¬ 
tioned, 627, 657. 

- var. a. Poiretlana, Antovm, 

mentioned, 625. 

- var. pyrenaiea, Lapeyrouse, 

mentioned, 603, 609, 625-627, 
6.36-638. 

.3 F 
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Piiius Larieio, var. Salzmanni, mtjn- | 
tioned, 625. ! 

-- var. tenuifolia, mentioned, | 

625. i 

Laricio, Koch, mentioned, 626. 
Larlcio, Santi, 621, 632-636. 

Zarhi', 633, 6)34:. 
lasiocarpa, 642. 

ktifolia, Lemmon, mentioned, 594, 

656. 

laikquama (sp. dub.), 632, 656. 
Latteri, 646. I 

Lawsoni, 652. I 

iimu, 635. I 

Lcdchouril, 645. | 

leiopbylla, Schiede Deppe, 601; j 
mentioned, 574, 632, 640, 648, ^ 

649.650. I 

Lemomana, 640. | 

Lenloi, 648, i 

Leropl 649. | 

leucoclerniis, Antoine, mentioned, > 

626,652, 1 

leucosperma, Maxhnowics, 631 ; ! 

mentioned, 209, 577, 632, C56. j 
Lindkyma, 646. 

Llaveana, Schkchiendal, mentioned, ! 

687,641,651. 

Loiseleiiriana, Carri^re, mentioned, 

. 609,647. 

longifolia, Moxh., 592; mentioned, 
573, 630, 632, 636, 637, 649, 

657. 

topho&perma, 651. 

Loudofiiam, 650. ' 

Lowiana, 655. 1 

Lowii, 649. ; 

Ivcidci, 636. ■ 

Lumhollzii, B. L. Bohinson- tf M. \ 
L. Fernald, 591; mentioned, 
573, 632. 
hieOj 634, 650. 

Lyalli, 654. 

MacIniosUam, 647. 
macTocmpa, mentioned, 612, 643. 
manophylh, 642, 645, 646. 
maderemis, 646. 
magnifica, 649. 655. 
majelleasis, G-imonc, mentioned, 
627. 

majellensis, Schouw, mentioned, 
613, 644. 

mmidshmea, Bupr., mentioned, 

584.650. 

/mriana, 634. 

maritima, Irinn., 621; mentioned, 
562, 576, 593, 606-610, 625, 
627,632-653. 

maritima, TOr. jS. Hamiltoni, Baria- 
tore, mentioned, 6*33, 659. 


Finns maritima, var. y. Lemoniana, 
Barlatore, mentioned, 622, 623. 

-var. 7 . minor, BaHatore, 623. 

-var. prolifera, BarlaWe, 

mentioned, 623. 
nwrijlandica, 643. 

Massoniana, Lamhert, 611 ; men¬ 
tioned, 575, 629, 630, 632, 635, 
638, 639, 644,^651, 653, 656. 
Maximowiczii, 654. 

Mayriana, Sudmorth, mentioned, 
594, 657. 

megalocarpa, var., 657. 

Mmzmii, 638. 

Merhiam, 655. 

Merkusii, Junglmhi cf Be Vrme, 
610; mentioned, 675, 632, 635, 
638, 639, 641, 644, 646, 655. 
Mertemmia, 640. 
michocaensis, 649. 
micTOcarpa, 638, 649. 
minor, 642. 

miiu, Michaiix, 624; mentioned, 
576, 633, 636. 

-(ecbinata), 632. 

-jS. pauper, 654. 

monophylla, Torreg, 584; men¬ 
tioned, 561, 565, 572, 586 , 588, 
632, 644, 645, 651, 654, 658. 

-var. edidk, 656. 

nwnspeliensk, 646. 
monsirosa, 649. 

montana, 611; mentioned, 

575,613. 617, 632,643,645,653. 

-var. Fischeri, mentioned, 612. 

-var. Hugh IIS, mentioned, 012 . 

-var. Puniilio, mentioned, 612. 

-var.imeiimta, mentioned, 612, 

618, 638. 

monterey&mk, 647, 651. 
Montezimim, Lamhert, 600; men¬ 
tioned, 574, 632, 638, 642, 645- 
653. 

-var. Lindleyana, mentioned, 

601. 

MontkAUegf i, 649. 
inonticola, J). Bon, 580; men¬ 
tioned, 571, 577, 632, 641, 645, 
653, 656, 657. 

-var. cligitata, 657. 

-var. minima, 656. 

Morinda, 651. 

Mngo, 634. 

Mugho, 634, 636. 
mughoides, mentioned, 612. 
Mughus, mentioned, 612, 634. 
MuUmanu, 649. 

murieata, B. Bon, 620; mentioned, 
573, 576, 632, 641, 045, 653, 
657. 
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Pinus muricata var. Antiionii, 657. 
Murrayma, 646, 651. 

-var. Sargenti, 656. 

<iiaphta, 643, 
negleota^ Low, 651. 
iSeilreicliiana, 655. 
nepalemis, 644, 646. 

Ne plus ultra, 649. 

Nesselfodimm^ 649. 
nigra, Arnold, mentioned, 625, 
634, 635, 639. 
niyrescens, 640. 

nigricans, Mo.d, mentioned, 626, 
628, 640. 
nit Ida, 649. 
nivea. Booth, 647, 653. 
nobills, 640. 
nootkatensls, 652, 

Nordmanniana, 642. 
Northmberlandimia, 648. 
Noi'(s-HoUandi(B, Loddiges, 651, 
653. 

nummularia, 651. 

INuttalU, Pari,, 654. 
ohliqiia, 639. 
ohovata, 642, 643. 

Ocampi, 649, 

oocidentalis, Schwartz, 604 ; men¬ 
tioned, 574, 632, 636, 638, 
650. 

Ocote, Eoezl, 649, 652. 

OcotecMno, Roezl, 649, 654. 
Omorika, 655. 

ooearpa, ScUede, 605; mentioned, 
575, 632,641, 643. 
oocarpoides (Bentham), 643. 
arimtadk, Frivaldsky ex Carri^re, 
633, 647. 

OrizabcB, 644. 

Ortgiesiana, 649. 
osteosperma, 645, 

Otteana, 649, 

I^adufia, Ledebour, 651, 

FaUo.sian>a, Lambert, mentioned, 

627, 638, 643, 645. 

Falmieri, 652. 

palustris, Miller, 604; mentioned, 
575, 619, 630-637, 641, 650, 
652. 

Fapeiui, 649. 

Paroliniana, Vismii, mentioned, 

628, 647. 

Paroliniana, Webb, mentioned, 609, 
610, €47. 

Parrjana, Engelm., 586; men¬ 
tioned, 572, 585, 587, 632, 651, 
657. 

parviflora, Slebold if* Zuccarim, 
578; mentioned, 571, 582, 583, 
632, 634, 644, 645, 653. 
Fatfoniana, 654, 655. 


j Pinus patula, Schiede Feppe, 59B; 
mentioned, 574, 008, (>32, 641, 
652. 

Faiilikowskyana, Koezl, C49, 652. 
Faxtoni, 649. 
pectinata, 634. 
pendula, 612, 635, 636, 045. 
penicillus, 637- 

pentaphylla, Mayr, 577 ; men¬ 
tioned, 571, 632, 653, 650. 
■persica, 642. 

Fescatorei, 649. 

Peuke, Griseh., 581; mentioned, 
571, 581, 632, 644. 

Ficea, 633, 034. 

Fiehfa, 641. 

Pinaster, Besser, mentioned, 626. 
Pinaster, Solander, mentioned, 576, 
592, .593, 610, 621, 625, 632, 
635, 637, 639, 641, 644. 
Finceana?, 651. 

pinclica, Ponnanek, mentioned, 
627, 657. 

Findrow, 642. 

Pinea, Liiin., 613; mentioned, 575, 
591, 627, 632-639,646,650,651, 

654. 659. 

Pitkyusa, 642, 643. 

Flanchojii, 649. 

Foiretiam, 651. 
poUta, 642. 

ponderosa, Douglas, 593; men¬ 
tioned, 573, 586. 594, 597, 632- 
657. 

-var. Benthamiana, 656. 

-var. Jeffreyi, mentioned, 573, 

594. 

--var. maxima, 657. 

-var. Mayriana, 656. 

-var. Murrayana, 656. 

-var. nigricans, 656. 

-var. scopuloriim, 646, 651, 

655. 

pnntica, 646. 

Fopocaiepetlii, 649. 
porphyrocana, 653, 
prasina, 649. 
protuhermis, 649. 
psmdohjdfpensis, 647. 
psetMoianx, 643. 
pseudo-pumilio, mentioned, 612. 
pseudostrobus, Bindley, 605 ; 
mentioned, 575, 632, 642, 644, 
648-651. 
pseudotaeda, 650. 

pumila, mentioned, 626, 651, 654, 

656. 

Fiimilio, 612, 635/ 
pungens, Land}eTt, 623 ; men¬ 
tioned, 576, 632, 637, 647- 
pygmm, 645,654. 

3 F 2 
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Piniis pyrfmidalis, 636, 643, 051. 
pjramidata, lueutioaed, 612. 
p^renMca, Lapejrotiao, meuiioned, 

625, 632, OiSS, 647. 

-vera, inejitionod, 609. 

qiiadrifolla, 561,586, (>51, 654,057. 
radiata, D. Don, 595; meBtioned, 
573, 594,596,632, 637,640-647, 
656. 

-var. binata, mentioned, 590. 

recurvata, Dowlee, 577, 630, 632, 
658. 

reflem, 656. 

Deffeliana, 649. 

Begins AmelicB, 654. 
rdigma, 638. 

resinosa,- Solander, 614 ; men¬ 
tioned, .561, 575, 609, 632-639, 
642, 644, 649. 
retracta. 649. 

Bichardmia, 649. 
rigensis, 640. 

rigida, Miller, 599 ; mentioned, 
674,6 i 9,632,633, 640-643, 657. 

-var. iutea, 657. 

Binzii, 640. 
fohnsta, 649. 

Roeslii, 653. 

Rokanni, 649. 
romana, mentioned, 627. 
romeniaca, 638. 
rostraia, mentioned, 612, 6,54. 
rotundata, mentioned, 612, 639. 
Roxhiirghil, Sargent, 63(5, 657. 
Rogleana, Jameson, 623, 632, 647. 
ruhescem, 649. 
nihra, 633, 636-639, 652. 
rudis, 649. 
rumeimia, 649. 
rupesiris, 636, 637. 

Rumlliana, 642. 
ruthenica„ 653. 

Sabiniana, Doughs, 597; men¬ 
tioned, 561, 573, 640. 

Balmanni, 646. 

San of 03 Helenicm, 653. 
sangiimea, 637. 
mnrnfaliam, 649. 
mskatchewa7iensis, 6.54. 
saliva, Baubin, mentioned, 613, 
634. 

scawia, 643. 
scarma, 641. 

Schrenkiana, 643, 
scipioniformis, Masters, \ men¬ 
tioned, 571,632, 657. 
sooparia, 649. 
scopifem, 646. 

scopulomm, Lemmon^, mentioned, 
694,657. 

scotim, 645, 


Pinus selenokpis, 654. 

gerotina, Mioh/mx, 599 ; men¬ 
tioned, 574, 632,635,637, 641, 
650. 

Shasta, 653. 
sihirica, 642, 653. 

Siehoidi, 655. 

silve-stris, Limi., 614; mentioned, 
575 figs., 615, 616, 617, 620, 
621, 631, 637. _ 

- var. divaricata, mentioned, 

620. 

-var. novo-C(Bsarknsls, 635. 

Sindairkma, 643, 647. 
sine? 2 sis, Lambert, 611, 645, 653. 
sifchensis, 640. 

Skinneri, 652. 

Smithmm, 641. 

Soulmtgeaua, 649. 
spectdbUis, 638. 
spimsa, 649. 
spmulosa, 645. 
squamosa, 638, 641. 
squa.rrosa, 634, 646. 

Stamdishii, 649. 

strobiformis, Enqelm., 578; men¬ 
tioned, 671, 580,632, 645, 655, 
656. 

Strobus, Lbin,, 579 ; mentioned, 
568,571,577. 580, 6-32-636,647, 
652. 

-/L montkola, 645. 

suhalqnna, 65>5. 
suharctica, 653. 
subpatula, 652. 
sudetka, 653. 

siiffrntkosa, Roezl, 649, 652, 
sunmtranif, 638. 

ST hestris,.^a«W(/ar/'/zfr, mentioned, 

‘ 562, 569, 62(K 632-(551, 658. 

-var. diviirkata, ()35. 

-var. harnalfi, 646. 

-var. maritima, 635. 

-var. /HOidcma, 635. 

sgiika, There, (521, 637. 
tahuliformis, Portune, 619, 653, 
654. 

Taeda, Blanco, 644. 

Taecla, Linn,, 598; mentioned, 
112, 574, 632, 633, 635, 636. 
— jd. alopecuroldea, 637. 

-var, (dopmiroides, 635. 

-var. echinata, 635. 

-var. beteropbylla, mentioned* 

' 603, 638. 

-var. paliistris, 635. 

-var. rigida, 635. 

-var. variabiUs, 635. 

■ Tam.r<ic, 654. 

, iatarica, hori, 633, 647,654. 
taurica, hort., mentioned, 627,641, 
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Pin us taxifoUd^ 636. 
tenangaensis, 649. 
temdj'olia^ 636, 643. 

Teocote, Chammo et Sahkcktendal, 
698; mentioned, 574, 632, 039, 
648-652. 

terthrocarpa, (r. B. Skau;, 632, 663, 
658. 

tetragona, 635, 

Thelemanni^ 649. 

Thibautiana^ 650. 

Thiinbergii, Barlaiore, 629; men- 
tionedl,576, 611, 619, 632, 034, 

^ 639, 641, 644, 651, 653. 
timorienm, 641. 
imctona, 638. 
tlamacaensh, 652. 
tomacaeims, 652. 

Torreyana, Parrg, 602; mentioned, 
561, 574, 632, 651. 
toHuosa, 043. 

TrouhetzJi'oiana, 650. 

T&chugatskoi, 653. 

TahonosJckma, 654. 

Tsuga, 643. 

tuhemdctta, Oordon, 573, 594, 596, 
62i, 641, 644, 640. 
tximida, 650, 652. 
titrhinata, 644. 
tsompolmia^ 650. 
uHginosa, 612, 642. 
unibraculifera, ?torty 654. 
unaimta, 612, 637, 643. 

-Yar. rohtrata, 645. 

mlida., 650. 
van Geerii, 650. 
van Boutiei, 650, 

variabihs, Lambert, 624; men¬ 
tioned, 576, 632, 636-638. 
VeitcUi, 650, 655. 
vcnnsta, 640. 

Termicularis, Janka^ 577, 630,632. 
verntcom, 650. 

Perschaffelti, 650. 

Yersicoior, mentioned, 612. 
vertkUlata, 639- 
VilmoTiniana, 650. 
timmalis, 634. 
vireseens, 653. 

Yirginiana, herb, Linn,, 623; men¬ 
tioned, 562, 576,632-636. 

- 15. echinata, I)u Boi in herb. 

Linn., 624, 634. 

Wehbmna, 639. 

Wikoxii, 650. 

Wincesiermna, 645. 

Wrightii, Bngelm., 632, 652, 655. 
vunnanensis, Francket, 577, 630, 
“ 632,657. 

Zaoattants, 650. 
zamoraensis, 652. 


Pinus zatmrimms, 650. 

Ziiacuarii, 650. 

Piper Maegillivrayi, 0. JDO., 52. 

methysticum, Forst. /, 61; men¬ 
tioned, 22. 

Piperaceae, 51. 

Piptiirus argenteiis, Wedd., 55. 

PirottcBa Vectis, Saco., 93. 

Pisonia grandis, B. Br., 51. 
mermis, Forst,, 51. 

Pitchers, On some Species of Dischidia 
with Double, by H. H. W. Pearson, 
375-389. 

Pittosporacese, 26. 

Pittosporum arborescens, Eich,^^. 
crassifolium, mentioned, 113. 
spathaceum, BiirkiU, 26. 
Pituraiithos nudus, 137. 

Plankton, Scottish Freshwater, by W. 

West and G. S. West, 519-556. 
PlantaginacejE, 51, 228. 

Plantago major, Linn,, 51. 

Plants:— 

- distribution of Plants of Tibet, 

238. 

-of the Gilghit-Chitral Expedition, 

1885-1886, 2i0. 

-Himalayan, 2*29. 

-List of, found at and near Milam, 

137-133. 

-of Little Tibet, 230, 

-of Mr- Bonvalot and Prince Henry 

of Orleans’s Journey across Tibet, 
212 

-^“"of Tibet, 232. 

-useful Plants of Tibet, 237. 

Platycarpha, Less., 363. 

carlinoides, Oiiver ^ Biern, 363. 
Platygrapba albo^rufm, Berk. & Broome, 
lOf 

astroidea, Berk. ^ Broome, 103. 
bivela, Berk, Broome, 103. 
magnifiea, Berk. ^ Broome, 104. 
stictoides, Leighton, 104. 
suhreticulata. Berk. & Broome, 104; 
mentioned, 103- 

Blatgsticia magnifiea, Cooke, 105. 
Blecostigma pmwifiomm, Xurez., 199. 
Plectrantiuis uigresceos, BentL, 456. 
Plectronia barbata, Benth. §' Book, /., 
42. 

odorafca, Benth. §' Book./., 42. 
Pleiogynium Solandrij Engl., 33. 
Pleiotaxis, Steciz, 365. 

affinis, 0. Boffm., mentioned, 366. 
rugoaa, 0. Bojm., mentioned, 366. 
Pleurogyne, 219, 

■ brachyanthera, C. B. Clarke, 191; 
mentioned, 219, 220, 235, 244. 
carinthiaca, 137. 
iUffim, Hemsl., 191. 
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Pleurogyne Tliomsoiii, 231. 

J?leurosperiiiuiiij mentioned, 139. 
Candollei, 137. 

Hookeri, 0. B. Clarke, 179; men¬ 
tioned, 242. 

--var. Tiiomsoni, C. B, Clakc, 

179. 

stellatum, Bentk, 179; mentioned, 
137, 233, 242. 

- var. Lindleyanum, G. B. 

Clarke, 179. 

Pieurotsenium Ehreubergii, Be Bary, 
525. 

nodosum, mentioned, 547. 
vernonioides ^ , B. Moore, 3G5. 

Pleurotricbce, 76. 

Pleurotns applicatus, Batsck, 2. 

Hobsoni, Berk,, 2. 
seini-supinus, Berk, cf Broome, 2. 
subbarbatua, Berk. Curt, 2. 

Pinchea, Gass., 340, 

sordida, Oliver Hkrn, 330. 

Plumbaginaceas, 88, 189, 244,^250. 

Plumbago scandens, Linn., 88. 

i^oa, mentioned, 229, 254. 

acutifolia, mentioned, 424-420. 
alpina, Linn., 422; mentioned, 
146, 204, 248, 257, 422-429. 

-var. acutifolia, 422-429. 

-forma mna, HemsL, 204. i 

attenuata, Trin., 204; mentioned. 

236,248. ! 

bulbosa, Linn., 140. 
cenisia, mentioned, 421-425. 
eU'laxa, Bymc, 427; mentioned, 
425. 

flexuosa, Knapp, 422; mentioned, i 
421-429. I 

jlexima, Sm., 427. i 

hirtiglnmis, 231. j 

laxa, Eaenke, 427; mentioned, 421. 

-yar. lass, Booker, 423, 427. 

-var. minor, Book.f, 427. 

--var. scotica, mentioned, 423, 

427. 

-var. vivipara, Anderss., 423. 

lam, Bab., 422. 
laxa proper, Hooker, 427. 
minor, Gaud., mentioned, 424, 
425. 

minor, Bab., 427. 

nemoralis, Linn., 204: mentioned, 
248,257. 

pmtensis, Linn., 204; mentioned, 
248, 257, 426. 

stricta, Lmdeh., mentioned, 421- 
429. 

tibetioa, Mtmro, 204; mentioned, 
248. 

Poa laxa and Poa stricta of oiir British 
JBlora, bj GrXlaridge Brace, 421-430. 


Podocarpus data, R. Br., 62. 
Podophyllum Emocli, 209. 

Polemonium casruleum, 137. 
Polyanthemum, mentioned, 74. 

Polygala arillata, Hami., 485,486. 
floribunda'^, Dunn, 485. 
globulifera ^, Bimn, 48(5. 
saxicola ^, Dimn, 486. 
i teiephioides, Willd., 430; men. 

I tioned, 445, 450. 
j Polygonaceac, 51, 196, 228, 229, 245, 
250, 251, 456. 

I Polygonum, mentioned, 219, 229, 254. 

’ avieulare, 137. 

Bistorta, Linn., 196; mentioned, 
245, 256, 257, 258. 
bistortoides, Boiss., 196; men¬ 
tioned, 246. 

cbiuense, Lhui., 436; mentioned, 
462, 455, 456, 462., 

Beasyi, Rendle, 196; mentioned, 
246,255. 

glabrum, Willd., 51. 
laciale, 137. 
astatum, Murray, 196. 
islandicum, 137. 

Laxmanni, 208 . 
polystachyum, 137. 
sibiricum, Lcmn,, 196; mentioned, 
235, 237, 245. 

splnnrostacbyiim, Meissn., 197; 
mentioned, 245. 

tibetieum, Hemsl, 197; mentioned, 
235, 246, 255. 

tortiiosum, I). Bon, 197; men¬ 
tioned, 246, 
tubulosnm, 137. 

viviiDarum, Linn., 197 ; mentioned, 
235, 246, 257. 

Polypetalm, 226. 

Polypodiiirn bastatum, Thunh., 152; 
mentioned, 206, 248. 
phyniatodes, Linn., 65. 

Polyporus, mentioned, 114. 
albo'-cermms, Berk., 5. 
applmmtus, Wallr., 4. 
australis, Fr., 4. 
histraUmis, Berk. & Cooke, 5. 
Braunii, Bahh., 6 . 
chioneuB, Fr., 3. 
cinnabafinus, Pr., 6 . 
connat'US, Fr., 6 , 
cubensis, Mont, 4. 

Ciirtmi, Berk., 4. 
fomentarm, Fr., 4. 

£ lvus, Sckwein., 4. 

mileucus, Berk. & Curt., 4. 
lacteus, Fr., 3. 
lucidm, Fr., 4. 

MeduUa-panis, 6 , 
mioroporus, Fr., 5. 
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Polyporus mutaUtis, Berk. & Curt., 5. 
nephridiuSi Berk, 5, 
niger, Berk., 7. 
obliquuH, .Fr,, 5 . 
patwmis, E'r., G. 
picipes, i'r., 
pinsitus, p>., 6 . 

RmemlcBy Berk. & Broome, 7. 
scutellatiis, Schwein., 5. 
sencx, Nees k Mont., 4. 
sulphureus, Fr,^ 3. 
tephropora, Oooke, 7. 
triohoioma, Mont,, 3. 
trichomalhs, Berk. & Mont., 6 . 
zoualis, Berk., 4. 

Polysiictus albo-cervinus, Cooke, 6 . 
Braunii, Cooke, 6 . 
ciuuabarinus, Cooke, 6 . 
crocatus, Fr., 6 . 
cyclodes, Fr., (k 
liirsutus, Ft., 6 . 
mutabilis, Cooke, 5. 
nepiiridius, Cooke, 5. 
ob.stina.tus, Cooke, 6 . 
pavouius, Cooke, 6 . 
pinsitus, Cooke, 6 . 
sanguineus, Fr., 5. 
trichomallus, Cooke, 6 . 

■versicolor, Fr., 6. 

Pom ax, synanthy in, 472. 

Poinetia pinnata, Ford., 32 ; mentioned, 
00 

Ponderosaa, 570. 

Populus diversifolia, 207. 

Prze-svalskii, 208. 

Pona ferruginosa, mentioned, 7. 
Medulla-panis, Cooke, (>. 
niger, Cooke, 7. 

Bayenalse, Cooke, 7. 
ruStineta, Berk. # Curt., 7. 
sanguinolenta, Cooke, 7. 
tephropora, Cooke, 7. 

Portulaca oleracea, lAnn., 27. 

quadrifida, Linn., 27. 

Portulacace^, 27. 

Potamogeton pectinatus, Linn,, 200; 

mentioned, 138, 218, 210, 247, 257. 
Potentilla, 207, 221, 229, 254. 
ambigua, 137. 

Anserina. Linn*, 138,174, 241,257. 
bifurca, Linn., 137, 175, 233, 241. 
fruticosa, Limi., 137,175, 207,209, 
217, 233, 241, 256. 

--¥ar. Inglisii, Eook.f., 175. 

-var. piunila, JSook. J., 175. 

glabra, 209. 

Inglisii, Eoyle, 175, 226. 
micropliylia, 230. 

multifida, Linn., 175.207,241,256. 
nivea, Linn,, 175, 241, 257. 
polgschista, Boiss., 175. 


j Potentilla sericea, Linn., 139, 175, 233, 
241, 

I -var. polyschista, Lehm., 175. 

[ tetrandra, 230. 

I Pouzolzia Benuettiana, Wight, 436 ; 
mentioned, 429. 

Premna taitensi.s, Schmier, 50. 
Prenanthes Ledeb., 187. 

glandulosa , Biimi, 514. 

Henryi * , Bunn, 514. 
khasiana, C. B. Clarke, 514. 
polymorpha, Ledeb., 187. 

Primula, 209, 229. 
diantha, 313. 

Heiirici, 213. 
leptopoda, 218. 
purpurea, Bogie, 190, 244. 
i rotundifolia, Wall., 190, 244. 

j scandens, Hook.f. if 2'homs., 514, 

! sibirica, 208. 

tibetica, Watt, 139, 100, 244. 
i vittata, 213. 

; Primulacejn, 189, 222, 226, 244, 250, 
251. 

! Pritehardia, mentioned, 23. 

I pacifiea, Seem. H. Wendl., 57. 

ProtococcacesB, 552. 

■ Protococcoidese, 552. 

Primus stipuLacea, 209. 

' Przewalskia, 209. 

I Psamma yillosa, 208. 
j Psatbyrella, §, Z. 

I Pseudokelotkm alUgatum, Sacc., 98. 

I elaphines, Sacc., 91. 

■ jibrisedim, Sacc., 114. 

I pomicolor, Sacc., 116. 

sacekariferum, Sacc., 114, 

I stra7mnmm, Saco., 95. 

Psetidolarix Kaemp/eri, 640, 645. 
Pseudopeziza, mentioned, 97. 
fraeta, mentioned, 101 . 
gregaria, Berk., mentioned, 113. 
proimsa, Behm, 92. 

Pseudotsma Bouglasii, 636, 639. 

Psiadia, Jacq., 329. 

arabica, Jauh. Spach, 330. 
incana, Oliver if Hiern, 329. 
Psklmm Guyava, Linn., 436; men¬ 
tioned, 443, 445, 453, 462. 

Psilotum complanatum, 8w., 62 ; men¬ 
tioned, 22 . 

Psychotria insularuro, A. Gray, 42; 
mentioned, 43. 

Pteris aquilina, Linn. The Structure of 
the leaves of the Bracken ... in 
relation to Environment, by L. A. 
Boodle, 659-669. 
ensiformis, Burm., 63. 
long!folia, Linn,, 63. 
qufMriaurita, Bets., 63. 
tripartita, 63. 
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Pternopetalum Davidi, Fnmch., men- : 

tioned, 494. | 

Pteronia, Linn,, 325. ; 

Eeiiii * , S. Moore, 325. i 

flexieaiilis, Lhin.fiL, var. minor * , ; 

F, 3Ioore, 525. ^ j 

incana, I)C., mentioned, 325. i 
Pueraria Thunbergiana, Benth., 34. ; 

Pjgeiim Henryi ^ , Bmm, 493. 

stipulaceum, King, 493. 
Pyrenomjeetes, 15. 

Bgrenopesim Arundinari(E, Sacc., 96. 
fracta, Sacc., 101. 
protrusa, Sacc.. 92. 

Pyrus Aucuparia, 137. 

Quercus Carolina ^ , S/can, 518. 
falcata, mentioned, 110. 
pallida, Blmne, 518. 

^ Eadulum stratosum , A. L. Smith, 8, 

18 . 

Ealfsia eeylanica, Karv., 477, 482. 

Terrucosa, Aresch., 477. 

Randia cofieoide.s, Benth. cf* Hooh.f., 41. 
Orosbyi *, Bnrkitl, 41. 
genipsedora, DC., mentioned, 41. 
tabitensis, ii'adeaud, n’lentioned, 41. 
RanunculacefB, 83, 146, 161, 220, 227, 
239, 250, 251. 

Ranunculus, mentioned, 137, 219, 221, 
254. 

aquaticus, njentioned, 139. 
aquatiiis, Lmn., 162; mentioned, 
141, 142, 218, 239, 257. 
Cymbalaria?, Pursk, 162; men¬ 
tioned, 139, 232, 239. 
layperboreus, Bofth., 162; men¬ 
tioned, 138, 232, 239. 

-var. natans, Regcl, 162. 

inrolucratiw, Masclm., 162; men¬ 
tioned, 220, 232, 239, 255. 
mvoliwraiiis, Hem si., 163, 
lobatus, 163; mentioned, 

232. 230. 

]nmpinelIoid,C8, D. Don, 162. ! 

pLilehellus, C. A. Mep, 163; men- 
^ tinned. 209, 230, 232, 239. 
similis, HemsL, 163; mentioned. 

220, 232, 239,255. 
triciispis, Maxim., 163; mentioned, 

. 209, 220, 232, 239, 258. 

Rapbanus sativus, mentioned, 278. 
Rafchbone, May. Notes on Myriactis 
Aresobougii, Batters, and Ouilodesme 
californica, 670-675. 

Jiaionia falcata, Seem., 32 
Iteaiimnria, mentioned, 207. 
soongwica, 208, 
trigyna, 208. 


Rhabclotbamnopsis, Ilejml. *, 517 ; 

mentioned, 484. 
sinensis , Mein si, 517. 
Rbabdofchaninus Solandri, A, Cunn., 
mentioned, 484, 517. 

Rhamnacefc, 32. 

Rhamnus Titiensis, Benth., 32. 
Rhaphidium fasciculatum, Kiltz., 531. 

- Tar. aeiculare, Bahenh,, 531. 

' Pfitzeri, Schrod., 531. 

Rbeiira Moorcroftianum, Stracheg, 

I mentioned, 139, 197. 

I spieiforme, Hoyle, 197 ; mentioned, 

i 207, 210, 218, 222, 235, 240. 

; Webbiaunm, 137. 

i Rbinotriebum Curtisii, Berk., 11. 

I Rbipsalis, mentioned, 81. 

! Rhizoeloniiim Kenieri, 158. 

I macromeres, 158. 

I riparium, 158. 

Rhizophora mucronata, Lam., 36. 
Rhizophorem, 36. 

Rhizosolenia eriensis, H. Sm., 534; 
mentioned, 554. 

longiseta, Zack, 534; mentioned, 
554. 

-var. stagnalis, Zach., 534. 

Rhododendron, mentioned, 209. 

arboreum, Bm., mentioned, 443, 
445, 453. 

-Tar. nilagiricnni, 436. 

nigro-punctatum, 213. 
iiiYeum, 249. 
priraulmflonim, 213. 

Principis, 213. 

Rbodomyrtus tomentosa, Might, 436 ; 
mentioned, 440, 441, 443, 445, 450, 
462. 

Rbus fcaitensis, GuUL, 33; mentioned, 

23. 

Rhynchostoma pyriforine , A. L. 
Smith, 16,19. 

Ribes, mentioned, 208, 209. 
glaciate, 137. 

Gri'ossularia, 137, 
nigrum, 209. 
stenocarpuin, 209. 

Ricinus communis, Linn., 54. 

Root-tip, On a Method of Investigating 
the Gravitational Sensitiveness of, by 
P. Darwin, 266-274. 

Rosa, mentioned, 208. 

Eglanteria, Linn,, mentioned, 
373. 

sericea, 137, 

Webbiana, 137. 

Rosacea?, 36, 174, 226, 227, 229, 241, 
250, 251. 

Rosenia, Thunh., 339. 

glandulosa, Thmh.. 339. ^ 

Rubiaceje, 25,40, 227, 456, 472. 
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Kiubus fruticosus, Linn., nientionecl, 
370. 

molnecantis, Linn., 436; men¬ 
tioned, 445. 

Ruiaceaij 30. 

Eynchosia lutea, Dunn, 491. 

sericea, S_preng., 491. 

Eynchospora auroa, Vahl, 69. 


Salicacese, 198, 229, 246, 250. I 

8 alix, mentioned, 207, 209, 229. I 

lapponura, Linn., 198; mentioned, 
235, 246, 266, 257, 258. ; 

rosmarinifolia, palisade cells in, 
662. 

scleropbylla, Anderss., 198; men- i 

tioned, 139, 246. | 

Salsola abrotanoides, mentioned, 207. j 

eollina, Fallas, 196; mentioned, 
219, 245. 

Kali, Linn., 196; mentioned, 138, 
208, 219, 245. 

. Salvia, mentioned, 209. 

pseudo-coceinea, Jacq., 50. i 

Sapindacoffi, 32. I 

Sapofu ? intwisis, A. Gray, 44, i 

Sapotacece, 44. 

Sargassum clnplicatum, Agh., 476, 477, 
481. 

Saussurea, mentioned, 209, 213, 221- 
225, 2.61, 254. 

aeauUs, Klatt, 187. ! 

alpina, LC., 185; mentioned, 213, ! 

243, 256, 257, 258. 
amhlyophylla, 0. Winkl., 187- ! 

Aster, Hemsl., 185; mentioned, ! 

214, 234, 243, 255. : 

bracteata, Leone., 185 ; mentioned, i 
138, 234, 243. i 

Bullockii * , Lunn, 509. 
glandaligera, 8 ch. Bip., 185; men- : 

tioned, 138,234,243. ' ; 

graminea *, Lunn, 509. \ 

bieracifolia, 209. | 

Hookeri, C. B. Clarice, 186; men- | 
tioned, 138, 243. i 

Kodowi, 0. Wink]., 185. 

Kuntbiana, (7, B. Clarke, 186; 

mentioned, 234, 243. 

Leontodon ^, Lmn, 509. 
pumila, C. Winkl,, 186; men¬ 
tioned, 243, 255. 

pygmma, Bprcnql., ISG ; mentioned, 
234, 243, 258. 

romuleifolia, Tmnch., 509. i 

sacra, mentioned, 231. i 

salicifolia, LC., 510. i 

iScblagintweitii, 225. I 

semilyrata, Franoh. ei Bnr., 509, ' 

seiifolk, Klatt, 186. i 


Saussurea sorocephala, Hook. f. ^ 
Thoms., 186 ; mentioned, 207, 
231, 234, 243. 

subulata, 0. B, Clarke, 186 ; men¬ 
tioned, 214, 225, 231, 234, 
243. 

TanakfB, Franoh. ei Sav., 509. 
tangutica, Maxim., 187 ; men¬ 
tioned, 214,237,243. 

Tborasoni, C. B. Clarke, 187 ; 

j mentioned, 225, 231, 234, 243. 

I Thoroldi, Hemsl., 187; mentioned, 
i 214, 284, 237, 243, 258. 

' tridactvla, Sch. Bip., 187 ; men¬ 

tioned, 146, 214, 231, 234, 236, 
243. 

I vaginata , Limn, 510. 

! Welibyi, Hemsl., 187; mentioned, 

! 154, 234, 243, 255. 

I wernerioides, mentioned, 231. 

Saxifraga, mentioned, 141, 207, 222, 
229, 254. 
aristulata, 230. 

Cordillerarum, Presl, 85; men- 

i tioned, 83. 

I -var. trigjma, Fngl., 85; men- 

1 tioned, 83. 

flagellar is, Willd., 176; mentioned, 
137, 241. 

bemispbssriea, 230. 
hirenloides, Decne., 176. 

Hireuliis, Lim., 176; mentioned, 

! 226, 241, 257. 

j -var. birculoides, C. B, Clarke, 

j 176. 

j imbricata, 226. 

i Jacquemontiana, Leone., 176; men- 

; tioned, 231, 233, 241. 

i -var. Stella-aurea, C. B, Clarke, 

\ 176. 

oppositifolia, 226. 

; parva, Hemsl., 176; mentioned, 

; 220, 233, 242, 255. 

I saginoides, Hook./. 4 ' Thoms., 176; 

I mentioned, 230, 242. 

j Stella-aurea, Hook. f. 4 Thoms., 

I 176. 

Stracheyi, 137. 

tangutica, Engl,, 176; mentioned, 
242, 258. 

frigyna, Eemy, 85. 

Saxifragacese, 25, 85, 176, 226, 241, 
250, 251. 

Scievola sp., 44. 

Scenedesrnus bijugatus, Kwfe., 531, 
i Hystrix, £agerh, 531. 

i obliquiis, KuH., 531. 

i quadricauda, Breh., 531. 

I -var. abinidans, Kirchn,, 531. 

' Scbistoearyum ciliare. 213. 
i Scbiza?a dicbntoma, 8w., 65. 
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Sebiza^a digitata, Sic., 65; mentioned, 22. ’ 
Scbi/opbylUmi commune, Fr., 3. 
S<dnz')thyreiia, raeationed, 100. 

&'kdopitiis verticlllata, 639. 

Scirpns, mentioned, 78. i 

Carieis, ./I’eL"., 201 ; men tinned, ! 

138, 139,247,257.^ | 

lacustris, mentioned, 78. i 

nuu*itimus, 208. | 

setaeeiis, 138. i 

^eitamiriece, 56, 228. ! 

Beieria clepaiiperata, BoeckL, 59. 

litiiosperiria, Sn\, 59. : 

margaritifera, Willd., 59. 

Sclerodc/Tis coneimia, Saec., 110. i 

gyrosa, JJerk. cf M. Curt.^ men- | 
tioiied, 111. j 

iiigro-rufiiy Sacc., 113. 1 

Scopolia prm/ta, Dun., 192; men- j 
tioneci, 138. 1 

sp., 192. I 

Scottish Freshwater Plankton.—Xo. I. I 
By W. West and G. S. West, 519- i 


Sedum trullipetalum, 137. 

Seeds, On the Germination of the, of 
Daviclia involucratji, BaML, by \¥. 
Botting Hemsley, 556-559. 
Selagiuella sp., 6)2. 

Selagineliace®, 62, 193, 228, 245, 249, 
250. 

Sekimpheerium americanum, Bolilin, 
552. 

Selinuni, 219. 

striatum, Bciith. cf- Book. /., 178; 
mentioned, 242. 

Sempervivum, 218. 

aciiminatuin, Jacqmm., 178; men¬ 
tioned, 242. 

Senecio, Lhin., 354; mentioned, 209, 
253. 

acuuiinatus, Wall.^ 507. 
adenophylloides, Sch. Bip.^ 87. 
alutus, WidL, 507. 
araneosus, D(7., 506. 
arnicoides, Wall.^ 185; raeationed, 
243. 


556. 

Scroplmhiria denlata, Bogle^ 192; men¬ 
tioned, 245. 

Ehrharti, mentioned, 558. 
lucida, 137. i 

Scrophulariaceiie, 49, 89,192, 228, 229, j 
245, 250, 251, 253. 

Scutellaria prostrata, 187. 

Sea-Lavenders and Sea-Thrifts, m the 
British Species of, by G. Olaridge 
Bruce, 66-77. 

Sea-Thrifts and Sea-Lavenders, on the | 
British Species of, by G. Claridge | 
Bruce, 66-77. i 

Sedum, 141, 218, 221, 254. ^ i 

algidum, Ledch., 177; mentioned, j 
137, 242,258. i 

asiatieum, 137, | 

eoccineum, Eoyle, 177. i 

creiuiiatuin, Book. /. 4' Thoim., i 
177; menfioned, 231, 242. j 
Ew’ersii, Ledch., 177; mentioned, i 

137.242. i 
fa.stigiatuin, Book. f. 4' Thoms., ! 

177 ; mentioned, i39, 242. | 

Przewalskii, Baxim., 177; men- i 
tioned, 220, 242, 258. ! 

quadriiidum, Pali, 177; men- j 
tioned, 208, 218, 231, 233. | 

Rbodiola, I)C., 177; mentioned, ; 

233.242, 257. ^ ; 

rotundatlira, JBemsL, 178; men- > 

tioned, 242, 255. : 

Sf ratheifi, Hook. 1 & Thoms., 178. | 
tibeticum, Book./. 4 Thoms., 178; j 
mentioned, 226, 233, 242. i 

-var. Stracbevi, C. B. Chrkc, \ 

178. - 1 


biisipinnatus, Baker, 356. 

Bhot, (J. B. Clarke, 504. 
cunfertus, Sch. Bip., mentioned, 
357. 

coronopifolius, Desf., 185; men¬ 
tioned, 139, 243. 
corymbosus, Wall, 506. 
cydojiiifolius, 0. Baffin., 359. 
dahuricus, Sch. Bip., 506. 

JDeasyi, Hemsl, 184; mentioned, 
160. 

diclidymantha , Bimn, 503 ; men¬ 
tioned, 4S4. 
discifoliiis, Oliver, 354. 

Dryas*, Bium, 504; mentioned, 
484, 

Duclouxii *, Bunn, 504. 

Elliotii Moore, 360. 
emilioides, Boh. Bip. ?, 354- 
farlarmfolius, Boiss., 504. 
ilbrillosus , Bunn, 505; men¬ 
tioned, 484. 

gurlngensis, Herasl., 185. 
glumaceus, Bimn, 505; men¬ 
tioned, 484, 

Iloi *, Burnt, 506. 
dacksoni * , B. Motire, 35S. 
karaguenHis, 0. Buffm., 356. 
iatifolius, BC., mentioned, 355, 
356, 

Icucantheinus , Bunn, 506. 
Hnearifolius, Foepp., 87. 
iiicleiis, C. B. Clarke, 436; men¬ 
tioned, 439, 452. 
luticoUi *, Bimn, 507. 
marangiiensis, 0 . Hoffm., 350. 
Marlothianus, 0. Hoffm., 361. 

~ var. minor ^, B. Moore, 361. 
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Seneeio milanjianus * , S. Moore, 359. 
monantlms, Diek, 505. 
mantuosus ^, S. Moore, 354. 

■- var. minor ^, 8. Moore, 

355. 

multicorymbosus, Kiatt, 356. 
nan den sis , 8. Moore, 360. 
nikoensis, Miq., 508. 
pachyrhizus, 0. Hoffm., mentioned, 

359. 

paucinervis ^ , Dum, 507. 
profundorum *, Bmin, 507. 
Purtsclielleri, EnaL, mentioned, 
358. 

ruwenzoriensis *, 8 , Moore, 

355. 

sarmentosus, 0. Moffm., 359. 
saxatilis, Wall., 
solenoides * , Bunn, 508. 
sotikensis *, 8, Moore, 357. 
spartareus ^ , 8. Moore, 358. 
subscandens, Hoehst., mentioned, 

360. 

snbspicatns, Franck., 505. 
tangutica, Maxim., 503. 

Telekii, 0. Hoffra., 358. 
transmarinus * , 8. Moore, 356. 
tropjnolifolius, 0. Hojpm., 360, 
m’lmdensis , 8. Moore, 355. 
zeylanicus, BC., 436; mentioned, 
443, 444, 452. 

Seneeionideaj, 451. 

Serianthes myriadenia, Blanch., 36. 
SerratifoliiE, 568, 570. 

Sesbania grandiflora, Bers,, 33. 

tomentom, A. Gray, 38. 

Seseli trilobum, 137. 

8 etaria, mentioned, 266, 
glauca, Beauv,, 60. 

Sibirma laevigata, 209. 

Sida carpinifolia, Linn. /, 27. 
micropbylla, Cav., 27- 
rhorabifolia, Linn., 27. 
Sideroxylon, 45. 

Brownii, F. Mueller, 44. 

•vitiense, BiifkiU, 44. 

Siegesbeckia, Linn., 342. 

abyssinica, Olii'er Hiern, men¬ 
tioned, 243. 
orientalis, Linn., 43. 
sumalensis^ , 8. Moore, 342. 

Silene ctespitosa, 212. 
inflata, 137. 

Moorcroftiana, Wall., 169; men¬ 
tioned, 139, 240. 
platypetala, 212. 

^'Silver-Leaf” Disease, by Prof. Jubn 
Percival, 390-395. 

Simarubacein, 30. 

Sisymbrium lumalaieaim, 137. 


Sisymbrium bmnile, C. A. Me^., 166; 

mentioned, 232, 240. 

Smith, Annie Lorraiii, On some Fungi 
from the West Indies, 1-19. 

I Solanacem, 49, 89, 228, 244, 250, 472. 
j Solaniim amieorum, Bentk, 49. 

! Forsteri, Seem., 49. 

indicum, Linn., 436. 

Melongena, mentioned, 278. 
paUidum, Eushy, 89. 

I Uporo, Bun., 49. 

I Solenopeziza grisea*, A. L. Smith, 14, 

I 19. 

! Sonchus, Tourn., 367. 
j asper, VilL, 44. 

I Bipontini, Aschers., var. pinnatL 

I fidus, Olirer Hiern, 367. 

1 Sopubia trifida, Ham., 436; mentioned, 

1 444. 

I Sorastrum, KuH., 552. 

! americaniim, Scion idle, 552; meii- 

i tioned, 531. 

I Sorbus, 20S. 

I Aucuparia, 209. 

; inicrophylla, 209. 

Sorghum, seedlings of, 266-274. 

Tulgare, var. glutinosum, 458. 
Sparganium evectum, Linn., mentioned, 
370. 

ramosiim, C. Bauhin, mentioned, 

370. 

I ramosum, Hudson, mentioned, 

I 370, 

I - var. raicrocarpum, JFeuman, 

1 mentioned, 370. 

I simplex, Hudson, mentioned, 370. 

! Spathoglottis pacifica, Eeichb. 56; 

I mentioned, 22 . 

‘ Spatholobus acuminatus, Benth., men¬ 
tioned, 490. 

ferrugineus, Benth., 489. 
pulcher *, Bunn. 489."' 
purpiireus, Benth., 490. 
Eoxburghii, Benth., 489. 
subereetiis *, Bunn, 489. 
varians , Bimn. 490. 
Spluvraiithus, Liun., 330, 

oristatus, 0. Hoffm., mentioned, 
331. 

liirtus, Willi., 330, 

I Kirkii, Oliver Hiern, 330. 

j suaveolens, BC., 330. 

I Taylorii * , 8. Moore, 330. 

: ukambensis, Vatke 0. ffoffm., 

: 330. 

i Sphmrella lacustris, Wittr., 535. 

; Sphmrocephala, §, 334. 

: Sphmrocyatis, mentioned, 554. 

Schroeteri, Chodat, 531, 535, 

; Splueropbysa salsula, 203. 
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Sphaeropsideit, IS. 

Sph^rostilbe cinnabar in a, Ttil.^ 17. 
Spbffirozusina granulatunij Bo^ if’ Biss.^ 
530. 

piilclirum, Bail., 551. 

-Tar. planum, Wolle, 551. 

vertebratum, Ralfs, 530. 
Splienocleria lenta, luentioiiod, 522, 
Sphinctrina tigiliaris. Berk., 114. 

Spinna, 209, 

longigeramis, 209. 
tbibetiea, 212 . 

Spirantlies australis, Lindl., 436 ; men¬ 
tioned, 451, 460, 

Spirogyra sp., 158. 

Sponclias diilcis from Yavau, mentioned, 

22 . 

SpoiiclyIo.sium, Breh,, 551. 
pulcbrmn, Arch., 551. 

- var. planum, Wolle, 551; 

mentioned, 530. 

Sponia aiubrynensis, Beene., 55. 
Spyridia acufeata, J. Af^h,, 4SL 
insignis, mentioned, 481. 

Statice, Tonm., 73, 76, 207, 210. 
Armeria, Linn., 66 , 6 $, 72, 74. 

-var. alpina, Bah., 67. 

aurea, Linn., 189; mentioned, 154, 
244, 258. 

aimcidcefolkm^ Yalil, 77. 

-yar. Bodartii, Girard, 77. 

elongata, var. pubescens, Koch^ 67. 
Limonmm, Liam, 77. 

- var. /S. pymmidaUs, Syme, 

77. 

ii/chnuUfoIia, Girard, 77. 
luaritima, Mill., 76 ; mentioned, 74, 

75, 77. 

-var. compUnata, Bnire, 77* 

- var, duriuscula, mentioned, 

76. 

-—- var, planifolia, mentioned, 
76. 

- yar, pubesceiis, mentioned, 

76. 

—— var. pubigera, mentioned, 76, 

77. 

minor, mentioned, 74. 
oceidentalls, Lloyd, 77. 

-var. intermedia, Syme, 77. 

plantaginea, AIL, 76. 

- var. bupleuroides, Gren, 

Goilr., 76 ; mentioned, 75. 
pubescens, Sm., 76. 

-yar. cluriusciila, 67, 76. 

-^ yar. planifolia, 76. 

rarifiora, Brejer, 77. 
relkulata, Linn,, 77. 
vulgaris, 73. 

Staurastrum, Ale^fn, 543: mentioned. 
117, liO, 554. 


Staurastrum anatinum, Cooke Wills, 
530. 

- yar. grande, IVest G. 8. 

West, 530. 

--var. pelagicum, West (?. 8 . 

West, 530. 

angulatum, West, 551. 

-yar. planotonicum ^, West ^ 

G. 8. West, 551; mentioned, 529, 

555. 

Araclme, Ralfs. 549. 

■-\^ar, eurvatum , West G. 

8 . West, 549; mentioned, 536, 

556. 

Arctiscon, Lnnd., 551; mentioned, 
530, 550, 553, 554. 
aristiferum, Rdfs, 544. 

— var. protuberans *, West f 
G. 8 . West, 544; mentioned, 529, 

Ot)5. 

aversum, L%md,, 529, 553. 

Avicula, Breb., 529. 
bidentatum, Wittr,, 546. 
brachiatiim, Ralfs, 529. 
brasiliense, Kordst., 546. 

-var. Landellii, West <|* G. 8. 

We.st, 546; mentioned, 529, 550, 
553. 

-yar. Lundellianum, Schmidie, 

546. 

brevispiniim, Breb., 546; men¬ 
tioned, 529. 

- var. retusurn, Borge, 546; 

mentioned. 536, 555. 
conspicuum ***, West cf* G. 8, West, 
547 ; mentioned, 534, 554, 555. 
eurvatum, West, 543; mentioned, 
528, 553, 555. 
euspidatum, Breh., 545. 

- var. longispinuna, Lcmm., 

mentioned, 515. 

- var. maximum, West, 545; 

mentioned, 529, 555. 
dejectura, Breh., 528. 

-var. intlatnm, West, 528. 

Bicl’iei, Ralfs, 545. 

-var. rhombuideiim *, West ij’' 

G. 8 . West, 545 ; mentioned, 
528, 555. 

orasum, Breh., 529. 
fupcatuin, Breh., 530. 
furcigerum, Breh., 530. 

-forma armigera (Breb.), 530. 

graciie, Ralfs, 529, 519, 556. 
grande, Buln., 530, 547, 554. 
granulosum, Ralfs, 529. 

- var. acutum, West 4' G. 8. 

West, 529. 

hirsutum, Breh., 520. 
jaculiferum, IFest, 543 ; men¬ 
tioned, 528, 542, 553, 
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Staurastnim jacnlifenim, forma bi¬ 
rad iata, West ^ 6r. 8 . West, 543, 

555. 

*——• forma quadriradiata, West 
(t. 8 . West, 543, 555. 

--forma trirad iata, West G, 

8 . West, 543, 555. 

-var. excavatura ^ , West G, 8. 

West, 544; mentioned, 528,555. 

-var. subexcavaturn *, West 

G. 8. West, 544 ; mentioned, 
63(5, 565. 

Iffivispinum, Biss., 529. 
longispinum, Jrcii., 545 ; men¬ 
tioned, 529, 553. 

•-var. bidentatum, West G. 

8 , West, 546. 
lunatura, Balfs, 546. 

-var. planctonieum *, West 

G. 8, West, 546 ; mentioned, 
620, 553, 5d5. 

Magdalenae, Borgeseti, mentioned, 
548. 

majusciilum, mentioned, 547. 
inegaoanthum, Lund,, 544; men¬ 
tioned, 529, 553. 

-var. scoticum * , West G. 

8 . West, 544; mentioned, 520, 
655. 

mucronatum, Ealfs, 645. 

- var. subtriangalare, West 

G, 8, West, 645; mentioned, 
629, 655. 

Opbiura, Lund,, 650; mentioned, 
530, 553, 554. 

-var. oambricum, JFesf, 550. 

orbiculare, Ealfs, 529. 
paradoxiim, Meyen, 548; men¬ 
tioned, 529, 556. 

-- var. einguluni * , West G. 

8 . West, 548; mentioned, 529, 

556. 

-- var. longipes, Nordsf., 549 ; 

mentioned, 529, 553. 
pelagicum, mentioned, 548. 
polyrnorpbum, Breb., 529. 
polytricbum, Perty, 529. 
pseudopelagieum *, West G, S, 
West, 547 ; mentioned, 529, 548, 
556. 

pimctnlatum, Breh., 529. 
sexangiilare, Babenh., 550; men¬ 
tioned, 530, 547, 553. 

-- var. siiperniinierarium * , 

West cf- G. 8. 551; men¬ 

tioned, 530, 556. 
teliferum, Balfs, 529. 
tetracerum, Balfs, 530, 
verticillaturn, Archer. 549; men¬ 
tioned, 530, 547, 553, 655. 
Stauroneis anceps, Ekrenh., 63.3. 


8lauTopkanum cruciaium, W. B. Turn., 

552. 

Stellera Cbamsejusme, Linn., 197, 207, 
246. 

deciimbens, Ed<fev\, 169 ; men¬ 
tioned, 137, 217, 230, 240. 

- Tar. pulvinata, Edyew. 4" 

graminea, Linn., 1(>9; mentioned, 
138, 240, *257. 
infracta, 210. 

subiimbeilata, Edgew., 169; men¬ 
tioned, 240. 

Stengelia, §, 320. 

Stepbania bernandifefolia, Walp., 26. 

Stepbanolepia, 8. Mcore, 307; men¬ 
tioned, 312. 

centauroides, 8. Moore, 313. 

Sterculiaceaa, 28. 

Stereum atratum, Fr., 9, 
coraplicatum, Fr., 9. 
elegans, G. W. E. Mey., 9. 
birsutum, mentioned, 395. 
lobatum, Fr., 9. 
purpureum, mentioned, 393. 
versicolor, Fr., 9. 
vespilloneum, Berh., 9. 

Sterigma sulfureum, 207. 

Sticbogloea olivacea, Chodat, 532. 

Stilbuin albipes ^, A. L. Sinith, 12, 
19. 

cinnabarinum, Mont,, 12. 

Hibisci, Pat., 12. 

Stipa, 254. 

Eversii, 139. 

Hookeri, Stapf, 202; mentioned, 
248. 

mongholica {read mongolica), 
Tutcz., 139. 

mongolica, Turcs., 202; men¬ 
tioned, 139, 248, 

orientalis, Trin., 202; mentioned, 
138, 208, 248. 
pallida., Miinro, 203. 
pedal is, 210. 

purpurea, Griseh., 202; mentioned, 
138, 236, 248. 

sibirica, Lam., 203; mentioned, 
138, 237, 248. 

-var. pallida, Mool’.f,, 203. 

Stracbeya, 253. 

tibetica, Bentli., 174; mentioned, 
138, 241. 

Striga eiipbrasioides, Benih., 438 ; 
mentioned, 450. 

lutea. Lour., 436; mentioned, 443, 
444, 450. 

Strobocaljx, §, 324. 

Strobus, 568, 669. 

Suriana maritima, Linn., 30; men¬ 
tioned, 21. 




Surirella bisei'icita, Bri-h., 
linearis, IF, Sui.^ doo. 

ovaliss Br3., 533. 

-Tar. angnsta, V. Houffe, 533. 

-- Tar. pinnata, V. Hoiide, f533. 

robusta, Ehrenh., 533; menLioiied, 
554. 

- var. splenclida, V. Huutie^ 

533. 

Swertia zeylanica, Walker, 436; men- 
doned, 450. 

Sylvestres, 571. 

Sympegma Segeli, 207. 

Syuanthy, On the, in the Genus Loiii- 
"cera, by B. A. Newell Arber, 4<)3- 
474. 

Syiiecliocoecus major, Schroef, 534, 
Svnedra Acus, Grim., 533. 
pulchella, iT/V/r., 533, 535, 

Ulna, Ehrenh., 533. 

» Szechenyia lloi/clioick'S, Ivanitz, 199. 

Tabellaria fenestrata, 533, 535. 

- var. asterionelloides, Grim., 

533, 535, 554. 
flocculosa, Kufz,, 533, 535. 
Tabernmmontana Heyneana, Wall., 46. 
(wientalis, R. Br., 46. 

Thurstoni, Horne, 46. 

Tacca pinnatifida, Farst, 57. 

Tacc-aceffi, 57. 

Tainarindua indica, Linn., 35, 
Tamariscacese, 170, 227, 229, 240, 240, 
250. 

Tainarix elongata, 207. 
iaxa, 207, 208. 

Paiiasii, 207, 208. 

Tanacetura, 139, 153, 214-216, 

238. 

frufciculosum, Ledek, 182; men¬ 
tioned, 215, 243. 
gossypinum, 23K 

gracile, Honk. f. # nom^., 182; 

mentioned, 139, 243. 
tibeticum, Hock, f Thoms., 182; 
mentioned, 137, 144, 21.5, 234, 
237, 243. 

Tapesia, mentioned, 117. 

Taraxacum, 215, 237, 254. 

bieolor, DC, 188; mentioned, 215, 
235, 244. 

lanceolatiim, Po?>., 188 ; men¬ 
tioned, 191, 235, 244, 258. 
officinale, [Weher in] Wiag., 188; 
mentioned, 138, 231, 244, 2.’t7. 

-var. parvula, Book,/., 188. 

offeinale, Wigg., var, Heinsl., 
188. 

palusire, DC, 188; mentioned, 
235,244, 257. 

Taremia sambueina, T. Durand, 41, 


Taxodiiim distichiim, mentioned, 11(1 ■ 
Telopbora, mentioned, 11. 
Tenuisqiiamm, 568, 569, 571. 
Tephrodes, §, 316. 

! Tephrosia piscatoria, Den., 33. 
purpitrea, Pars., 33. 
tinetoria, Ders., 436 ; mentioned, 
444, 445, 450, 456. 

Terminalia littoralis, Seem., 36. 

-yar. toinentella, Hemd., 37. 

Tetmemoriis Brebissonii, Ralfs, 52o. 

granulatiis, Ralfs, 525. 

Tetracyclus lacu.stris, Balfs, 533, 535. 
Tetmedron, Kiitz., 552. 
j cruciatum, Wed G. S. West, 
! 552; mentioned, 531. 

j regulare, KiUz., 531. 

! Teiierium inflatura, Sw., 50. 

I Thalictrum acaule, Cambess., 162. 

1 alpiiium, Linn., 162; mentioned, 

I 239, 256. 

j minus, 138. 

petaloideiim, 208. 
platycarpum, 137. 

Thelephora Murrayi, Berk, cf Curtis, 8. 
Tlieritiopsis, 222. 
barbata, 137. 

inflata, Cambess., 171; mentioned, 
146, 216, 233, 236, 241. 
lanceolata, B. Br., 171 ; men¬ 
tioned, 233, 241. 

Thesium montanum, mentioned, 558. 
Thespesia populnea, Corr., 28; men¬ 
tioned, 21. 

Thrifts (Sea), British (G. Ciaridge 
j Druee), 66-77. 

I Thuarea sarmentosa, Pers., 61. 
j Thylacosperinum, 141, 208, 251,253. 
i rupifragrum, 138, 139, 154, 217, 

! 230, 233,240. 

Thymelffiacese, 52,197, 246, 250. 

Tibet and the adjoining Oountries, 
Vegetation as illustrated by the 
Altitudinal limits of Flowering 
Plants in, 221, 

Tibet or High Asia, the Flora of, by 
IV. Botting Hemsley and H. H. W. 
Pearson, 124-265. 

Tibetan Collections, Vegetation as illus¬ 
trated by the various, 213. 

Tiliacem, 29. 

Timonius Forsteri, DC, 42. 

Todclalia aculeata, Ikrs., 436. 

Tonga Islands, the Flora of Vayau, one 
of the, by I. H. Burkill; with a short 
account of its Vegetation, by Charles 
Steele Crosby, 20-60. 

Trametes ohstinatus, Cooke, 6. 

Trapa natans, mentioned, 558. 

Tremella frondosa, Fr., 11. 

Tretocarya, 146, 
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Tretoparya Maxim., 14(), 192. 

si/dimensis, Hemsl, 192. 
Trichoderma Yiride, Pers., 17. 

Tridens^, Maffsee, 113. 

elegans, Per/c. 3/. A. Curt,, naen- 
tiovu'd, 112, 
elegans, 8 aca., 113. 
elegantissimum, JBerk. M. A. 
Curt,, 113. 

TrifoHum Lybridum, The Occur¬ 
rence of Calcium-oxalate Crystals in 
Seedlings of, by Prof, John Perciral, 
396-402. 

Triglochin, 219. 
nmritimurn, 139. 

palustre, Linn., 200; mentioned, 
139, 247, 257. 

Trinema enehelys, mentioned, 521, 522, 
523. 

Triplocephalum, 0. Hoffm., 331. 

Holstii, 0. ffoffm., 331. 

Trisefuni suhpkaimn, Beanv., 203; 
mentioned, 138. 

Triumfetta procumbens, Forst., 29. 

rhoinboidea, Janq,, 29. 

Troliius pLimilus, 209. 

Tsnga Bnmoniana, 638, 640, 647. 
cmidenMn, 633, 634. 

Mertensiwna, 640, 655. 

Patfoniana, 654,655. 

Siehom, 643, 645, 655. 
Tiibemilaria vulgaris, Tode, 13. 

Tulipa edulis, BaJc&\ 150. 

ornithogaloides, Fiseli., 199. 
Turbinaria decurrens, Bory, 

ornata, J. Aak, 477; mentioned, 
476, 481. 

Tyrapanis conspersa, Fries, mentioned, 

no. 

gyposa, Berk, M. A. Curt., 110, 
US. 

rhabdospora, Berk. ^ 3f. A. Curt., 

110 . 

Typha stenophylla, 20S. 


Ulex, mentioned, 558. 

TJlmus amerieana, mentioned, 11.5, 
Ulotbrix moniliformis, KiUz., 524. 
subtilis, Kutz,, var, variabilis, 
Kirehi., 524. 
tenerrima, 158. 
zonata, KUtz., 535. 

Ulva sp., 475. 

TJmbeliiferm, 40, 86,178,227, 229, 242, 
250. 

Uraria lagopoides, DC., 34. 

Crena lobata, Linn., 28. 

Urtica, 141. 

liYperborea, Jacqttem., 198; men- 
‘'tioned, 138, 139, 235; 246. 
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Urticacese, 65, 198, 228, 229 , 240 , 250 . 
Ustulina vulgaris, TuL, 16. 

Utricularia, 208. 


Tacciniacea;, 25, 88. 

Yaccinium Leschenaultii, Whjtd, var. 
zeylanica, 436. 
penscoides, H. B. K., 88. 

Valeriana, mentioned, 81. 

nivalis, Wedd., mentioned, 83, 86. 
Valerianaceaj, 86, 227, 229. 

Valonia confervoides, Hm'v., 476; men¬ 
tioned, 481. 

Vandellia Crustacea, Benth.,A^. 
Vanbeurckia rhomboides, Breh,, 532. 

- var. saxonica, Ifdst if G. S. 

JVcst, 532. 

Vaueheria diehotoma, 158. 
littorea, 158. 

Vavsea amicorum, BentJi., 31. ^ 

Yavau, The Flora of, one of the Tonga 
Islands, by I. H. Burkill; with a 
short Account of its Vegetation by 
Charles Steele Crosby, 20-66. 
Vegetation as illustrated by the Alti¬ 
tudinal limits of Flowering Plants in 
Tibet and the adjoining Countries, 
224. 

- as illustrated by the various 

Tibetan Collections, 213. 

Verbascum Thapsus, mentioned, 137. 
Verbenacese, 50. 

Vernonia, 8 cJireh., 314. 

abyssinica, 8 ch. Bip., mentioned, 
320. 

amplexicaulis, Baker, 314. 
amvgdalina, Belile, mentioned, 
319. 

asterifolia, Baker, 317. 
calyculata , 8 . Ahove, 316. 
chthonocephala, 0 . Hejfm., men¬ 
tioned, 324. 
cinerea, Less., 43. 
eirrifera *, 8 . AJoore^ 320. 
cistifolia, 0. Hoffnt., 314* 

-var. rosea, 0. Bojfm., 314. 

demulans, 314, 3d 5. 

Elliottii , 8 . Moore^ 315. 
fastigiata, OUner f Llkrn, 319. 
glabra, Vaike, 319. 
glaberrima, Ud/rif, 324. 
hirsuta, Sch, Bip., 317. 
Hoohstetteria, 3'rA. Bip,, men¬ 
tioned, 315. 

Holfmanniana, 8 . Moore, 31. 
Holstii, 0. Hoffiu., 314 ; men¬ 
tioned, 320. 

homilocephala ^, 8 . Aioore, 323 . 
Kotschyana, Sck Bip., 320 . 
Kraiissii, 8ek Bip., 317, 
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Venionia Leopoldij SI7. 

macrooyaiins, 0, Jlojfm., men¬ 
tioned, o24. 

niarginata, 0. IltifiH., 313. 
margitiaiai Oliver & Hieni, SIO, 
311. 

masaiensis*, 6'. Moare^ 320. 
niisera, Olmr cf' Hieru^ 314- 
Migeocli , S. Moore^ 319. 
milanjiana , 3'. Mo&re, 318. 
niisera, Olimr Rkrn, men¬ 
tioned, 311. 

Morambailie, Olimr Himij 
313; mentioned, 311. 
nandeiisis * , 8, Moore, 323. 
natalensis, Sell. Blp., 316; men¬ 
tioned, 317. 

-7ar., Brifieji, 316. 

Kestor *, Moore, 317- 
oppositifolia, Less., mentioned, 
* 312. 

oxyura, 0. Hojfm., 320; men¬ 
tioned, 321. 

perparva * , S. Moore, 324. 

Petersii, Oliver Hiern, 314. 
plumbaginifolia, Fend, mentioned, 
319. 

podocoma, Sck. Bip., 325. 
Poskeana, Vatke Hildebr., 314. 

-var. chlorolepis, 314. 

prolixa ^, 8. Moore, 322. 
pumila, Kotsehf/ 4' Fepr., 323 ; 
mentioned, 324. 

ruwenzoriensis ^ , S. Moore, 321 ; 
mentioned, 323. 

— var. glabra *, S* Moore, 
322. 

scandens, DC., 501. 
stalielinoides, Han\, 314. 
subuligera, 0. Hojfm., 325. 
syivatica * , Bunn, 5*0. 

Tenoreana, Oliver, 324. 
ugandensis , 8. Moore, 314. 
viiitorum ^ , 8 . Moore, 315. 

Wightiana, Arn., 436; mentioned, 
452, 453, 457. 

Vernoniaceae, 306. 

Veronica biloba, 137- 
ciliata, 137. 

Vibrissea Guernisaci, Croiian, men¬ 
tioned, lOD. 

Ticia Faba, mentioned, 271. 

Villarezia sainoensis, Benfk 4' Hook./., 
31. 

Vinca rosea, Linn., 46. 

Viola, mentioned, 249. 
florida, 212. 

kurmwarensis, Boyle, 140. 

Patrinii, BO., 436; mentioned, 
443, 444, 452. 
pygraaea, 84. 


Viokcem, 84, 140, 227, 229, 249. 

Viiex trifolia, Linn., 50 ; mentioned, 

21 . 

Viiis vinifera, mentioned, 278. 

Waltheria ameineana, Linn,, 29; men¬ 
tioned, 21. 

Wedelia, Jacq., 343. 

abyssinica, Vatke, 343. 
biflora, DC., 43. 
instar * , 8 . Moore, 343. 
natalensis, Bond., mentioned, 343. 
strigulosa, Benih. 4" Hook./., 43. 

Wendlanclia Kotoiiiana, Wall., 436. 

Werneria, mentioned, 82, 209. 

daetylopbylla, Bch. Bip., 87; men¬ 
tioned, 83. 

heteroloba, Wedd., 87. 

Mandoniana, Wedd., 87 ; men¬ 
tioned, 83. 

fiana, Benth., 184, 208. 
pygnuna, Gill. ?, mentioned, 83, 87- 

West Indies, On some Fungi from the, 
by Annie Lormin Smith, 1-19. 

West, W., and G. S. West, Scottish 
Freshwater Plankton, No. I., 519- 
556. 

Wikstreemia rotundifolia, Beone., 52; 
mentioned, 21, 

Woodfordia floribunda, Salkb., 436; 
mentioned, 440. 

Wright, Ohas. H., Descriptions of new 
Chinese Plants, chiefly by S. T. Dunn, 
with an Introductory Note bv, 4S3- 
518. 


Xanthidium, Mrenb., f)39. 

antilopcBum, KuH., 539; men¬ 
tioned, 527, 555. 

- var. 'pulymuzum, JS’ordst., 

527. 

Arciiscon, Ehrenb., 551. 
armatum, Babenk., var. cervicorne, 
West 4' G. 8. West, 527. 
controversum, West tj’ G. 8. West, 
539, 555. 

- var, planetonicum * , West cf 

G. 8. West, 539; mentioned, 

527, 

fascieulaium, Ealfs, 539. 
subhastiferum, West, 536, 540. 

-var. Murray! ^, West 4 0, 8. 

West, 540; mentioned, 536, 555. 
tetraeanthum, W. B. Turn., men¬ 
tioned, 539. 

tetraeentrotum, Walk, 527, 540, 
555. 

Ximenia elliptic?*, Forst. /., 31. 
Xipholepis, §, 319. 
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Xylaria aiiisopleura, Mont., 15. 
cubensis, Mont., 15. 
hypoxjlon, Grev., 15. 
polyniorplia, Grev., 15. 

■ rliopaloides, ^lonf., 15. 
Xylobotrjiim audinimi, Pat, 16. 
jCyloeeras , A. L. S?7nth, 16. 

Elliotti , A. L. Smith, 16, 19. 
Xylosma orbieulatuin, Fu7'd,, 26. 
Zylosteum, PC,, 463. 


Yunimm flexitosa, Ledeb., 1B7. 


Zanniehellia palustris, 141, 142, 200, 

219. 

Zantliosyinii) Blackburnia, Benih., 30. 
Zingiber Zenuobet, Bose, ex Sm., 56 ; 
mentioned, 22. 

Zornia dipbylla, Pers., 33; mentioned, 
445, 452, 455. 

-var. Walken, 436, 

Zygnema ericetonimj Hansg., 524. 
Zygodesmus uiubrinus’^, A. L. Smith, 
12,19. 

Zvgijphyllaeea;, 171, 241, 249, 250. 
Zygophyllinn, mentioned, 207. 
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